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INTRODUCTION 
| The Special or Theorical Part 


ASTRONOMY, 


1. Phat # the Obied of thit Special or Particular Part s 
8 the more General Part of Aſtronomiy contemplates 
the Stars in common, according to the Affections 
1 common to all the Stars, whether fixed or erratick ; 
ſo this particular Part treats about the Planets only, of at leaſt 
chiefly, and conſiders their proper and peculiar Affectionn. 
2. bat jou underſtand by the Planets, hath already been ſaid iu 
Part I. of the Second Volume of Matheſis Juvenilis, Chap. III. 
Num. F. „e I world have you form the Nin of ebe Planiees a 
little more diſtinly to me. | 
At firſt when Men lifted up their Eyes to Heaven, and ſaw 
again and again that the Stars were revolved in an orderly 
Company, without varying their Poſitions, and with a Won- 
derful Conſtancy about the Earth; and that in a ſhort Space 
of Time (which afterwards they called a Natural Day, and 
divided it into twenty four Parts, afterwards called Hours) 
having, obſeryed their unchangeable Diſtance between one 44 


AS: nother, 


PO I IE — . — 


or Hour of the given Day; but alſo where for Ages paſt any 


4 The INTRODUCTION 

nother, they imagined by early Inferences that all of them 
were faſtened as Gemms to one certain Chryſtalline Orb, which 
being whirled round about the Earth by ſome Intelligence or 
Demon from the Eaſt towards the Welt with an equable and 
rapid Motion, they. eaſily imagined that one Star could no 


more receed from another, or one come - nearer to another, 


than one Nail to another in the Ambit or Trundle of a 
Wheel. N N 
But afterwards, when they had obſerved the Moon and her 
Motion, they muſt needs perceive that ſhe goes forwards after 
rhe ſetting Sun every Evening a great Diſtance to ſome or o - 
ther of the fixed Saur, a that by a way contrary to the 
former. Being excited by this Example, they began to en- 
quire whether any ſuch like thing could be obſerved in any o- 
ther Stars, and at length they found among the vaſt Number 
of the Stars not above ſeven ſuffering the like Changes witn 
the Moon, although diſtinguiſhed with a more ſlow Moti- 
on, and with that Variety of Slowneſs, and other Conditions, 
to be ſhewn hereaſter: But more eſpecially, in Proceſs of 
Time, they found this, That ſome of theſe ſeven Stars, in 
their | ſpecial and variable Motion, undergo ſeveral Irregulari- 
ties, ſo that ſometimes they ſeem to ſtand awhile about theſe 
or the other fixed Stars, ſometimes to depart from them; one 
while ſwifter, and other whiles ſlower towards the Eaſt; or 
rather to the North-Eaſt ; at other times, having turned their 
Courſe, ſeem to be retrograde again towards the Weſt or Southe 


Weſt: Which thing at firſt introduced the Opinion, That 


theſe Stars were carried about, as it were, without any Law, 
and by a wandring Motion; and this Opinion gave to them 
the Name of Erraticks and Planets, i. e. Wandring Stars. 

3. And do theſe Erraticks wander indeed, and are carried about 
without any Lac??? VVA 

Not in the leaſt, but do obſerve certain Laws of their Mo- 
tions: So that theſe being found out by the great Labour and 
ſtupendous Induſtry of Aſtronomers, may not only now be 


foreknown for future Years in what place any one of the 
Planets will be on this or the other Day of the given Month, 


one 


28 n we can. 


OY 


To Theorical ASTRONOMY. 5 
one of them was placed in this or the other Year, Month, 


Day ; what other Stars it was about to be in Con- 
junRtion with- at this or the other Time, here or there, 


or formerly it was in ConjunCtion with; at what Time they 


riſe and ſet in any Horizon; at What Times they are aboutto 


enter into an Eclipſe, or have enteted into it formerly; and ſe- 
veral other the like AﬀeCtions. | 


_ far a I ſee therefore, two ebings are chiefly to be done in 
thi particular Part of Aſtronomy : Firſt, That a diſtintt Underſtan- 
ding may be had of -the Planets, as the Objects; Secondly, That their 
AﬀeRtions, eſpecially their proper ones, may be known more clearly. 


Lou gueſs right: And both theſe being performed as far as 


they can be done, or alſo ought to be done according to the 


Intent or © Purpoſe of this preſent Compendium, it will be e- 
vident that this kind of Stars deſerves rather another Name 
than this of Planets or Erraticks, but that this proceeded from 
the haſty Judgment of Men, before they had quite diſcerned 
or diſcovered the thing ; which:Vice of Precipitancy and over- 


haſtineſs, incident almoſt every-where to all Human Know- 


ledge and Science, hath given Occaſion to n Prejudices 
againſt the Diſcovery of the Truth. 


5. In what Order, and what Diftinlios — al theſe be moſt. 
| conveniently treated of ? : 


Perhaps it will not be onadvilable © to treat here by diſtinct 
Sections: Firſt, . To ſpeak of the Planets in general: Second- 
ly, To conſider particularly the ſeven Ancient ones: Thirdly, 
and Laſtly, to make a ſeparate Conſideration of the new 


Planets, and thoſe which were diſcovered in this our laſt Age, 


which is almoſt at a Period; fo that the Affections agreeing 
more to every particular Sort and Order, may be reduced in 
every Section to theif Cauſes with as great Care and 5 
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Ver. III. 
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f the Theovical or Particular Part of 


$SzcTION L 


Preiß mg a General Conſt deration of the 


_ and their Aﬀeco ons. 


CHAP. } 
of al the Planets i in General. 


I. Mhieb, and how many Planets, ſo called, are there rechoned up? 


L EY may fitly be diſtinguiſhed into Ancient, 
' which were known to Aſtronomers in former Ages; z 
and into New ones, which the preſent Age, now 
drawing to an End, hath diſcovered : Of the former there 
were known in every Age, in number Seven; Namely, ) 
the Moon, & Mercury, d Venus, & Mars, . Jupiter, H Saturn, 
without Controverſy, and a Seventh either the O, according 
to the Opinion of Prolomy and the Tychonians, or the Earth, 


| xccoidin 'S to the Hypotheſes of Ariſtarcus and the Copernicans, 


who 


wy 


Theorical ASTRONOMY. © 
who number the Sun among the fixed Stars, and ſubſt itute 
the Earth in his place. Of theſe hitherto diſcovered there are 
Nine, viz. Four which conſtantly revolve about Fupirer, and 
from thence commonly called the Circumjoeials, but by Gali- 
lem, the Diſcoverer of them, Medicea Sidera, called fo in Ho- 
nour to the Great Duke of Herraria, Coſmm de Mediges ; and 
Five others diſcover d ſucceſſively about Saturn, which'there- 
fore they call the Satellites of Saturn: And this new Diverſity 
of Planers hath alfo occaſioned a new Diſtinction of them in- 
to Primary and Secondary Planets. | | 


2. Which then ds they call Primary, which Secondary Planet: 2 


The Primary Planets are thoſe which perform their Motions 
about any Mundane Body which is not a Planet: The Se- 
condary, on the contrary, are thoſe: which revolve about ſome 
Planet, which therefore, in reſpect of them, is to be called 
Primary. But in determining theſe Primary and Secondary 
ones apart or ſeparately, the Tychonians and Copernicans differ 
very much : For the Former reckon both the Sun and Moon 
for Primary Planets, as being revolved about the Earth, 
which according to their Hypotheſis is no Planet, and are 
called by the Holy Scriptures after a particular Name, the 

Luminaries, becauſe of their en inent Splendor beyond: the 
reſt of the Stars: Bur the Copermicans, ſince they exclude the 
Sun out of the Number of the Planets, number Mercury, 
Venus, the Earth, Mars, Jupiter, and Saturn, among the Pri- 

mary ones, as being revolved about the Sun, which, accor- 
ding to them, is no Planet, (whereas otherwiſe in the Tycho- 
man Hypotheſis, all, except the Earth, which is wholly exclu- 
ded from among the Planets, are called Secondary, becauſe 
they are ſuppoſed to be whirled round about the Sun, a Pri- 
mary Planet, as the Center of their Motions:) But the Moon, 
as being a Guard or Satellite of the Earth, and the Circum- 
jovials and Satellites of Saturn, they reckon for Secondary 
ones; ſo that this Controverſy wholly depends on the Deeiſion 
of that, Whether the Sun or the Earth ought to have a Place 


among the Planets. 


AS 3 2 


— 
— OTIS ITE — — — ra rm 5 
1 * — WECGPICES! 


8 Thoid ASTRONOMY. 


| 3. But ike s the Reaſon that the Nine New Planets. were 
known ſo lately to Aſtronomers - | 


This is the Reaſon, That the Ancline Seven were wy i 


cuous to che naked Eye, but the New ones, by reaſon of — 


Smallneſs, were not ſo : Whence the Former were obſerved 
by Aſtronomers ſeveral Ages ago, but theſe Latter remained 
inconſpicuous even to the Beginning of our Age; vix. till 
there was invented an admirable Artifice of Glaſs Lenſes, and 
of Teleſcopes compoſed. of theſe, whereby Objects inviſible, 
by reaſon of their being too ſmall, or at too great a Diſtance, 
became viſible, being increaſed in — and e as it 


3 Perbaps then ; ſeveral other Planets will be 72 op bereafrer 
in the Heavens . 


1 cannot ſay it is impoſſible, eſpecially if the Efficacy of 
Teleſcopes be perfected farther, as there is Hopes it may; and 


if the Probability of that Opinion which hath the Sun for a 
fixed Star, and the fixed Stars for ſo many Suns, farther re- 


mote from us, can at any time be ſupported with better Rea- 
ſons; then we (hall have better Grounds to think, that where- 
as now ſixteen Planetical Bodies are undoubtedly carried round 
our Sun; ſo perhaps others very like them, are revolved about 


; the reſt of thoſe Suns. 


5. But which are the common Hedi. of our Planzts 2 
Faſt, That all of them, beſides that common and firſt 


: Motion, by which they are perceived to be whirled, either 


truly or apparently, every Day, together with the reſt of the 
fixed Stars, from Eaſt to Weſt, have alſo a proper and ſecond 
Motion, viz. by which they are ſeen to go forwards and 
backwards, more ſlowly or ſwiftly, from Weſt to Eaſt ob- 
liquely under the fixed Stars; as we ſhall ſee hereafter. at large 
concerning every one of them apart. Secondy, That by theſe 
their unequal proper Motions, ſome of them are ſo diſpoſed in 
the Heavens in reſpect of others, that from the Earth they ap- 
pear ſometimes running together in the ſame place, and united; 

ſometimes diamerrically oppolite fo one TU 1 5 ſornerimes 
1 | | | rhey 


atually face one another at a fourth part of a Circle, 
. Sixth, 2 a Third 5 from whence alſo theſe various Poſi- 
tions of them to one another, are called by a Metaphorical 
Name, Aſpe& ; of which more in the following Chopeer. 
Thirdy, I hat they are Opacous Bodies, and have no proper 
Light, but on the contrary barrowed, which they receiye 
from the Syn; That all of them, according to the Opinion 
of the Copernicans, undergo. various Phaſes, or Appearances | 
and Changes; but according to the, Ticbonians, all of them 
except the Sun only : Which. things ſhall be declared more 
commodiouſiy and at large, in the particular Accounts of eve- 
ry ene of them; as alſo, Foureby, Their Eclipſes or Defects 
of Light, which they either actually looſe for ſome ſhort time, 
or is only hid from our Eyes by ſome third interpoſed Object. 
Fifthly, and Laſtly, That all of them, at a certain and diffe- 
rent time, receed farther from the Earth or Sun, and are 
carried higher in the Heavens; at another time come nearer 
to the Earth or Sun, and deſcend lower: Which thing we 
ſhall” treat of profeſſedly in the following Chap. III. 
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Y Treating more diſtinith of the Apetts of the Pla 


nets. 


* then, and in what Senſe, 4 one Planet ſaid to be in Con- 


junttion with another in the Heavens i; 
ps; & HE N, when two or more of them are optically refer- 
red by the Eye placed in the Earth, to the ſame Sign of 
the Ecliptick or Zodiack, and the fame Degree of the Sign: 
E. g. & and 2, in Fig. XXIV. being really immenſely di- 
ſtant from each other, are ſaid to be in Conjunction, when 
both of them are ſeen in the ſame Point of the Ecliptick ; 
pr one of them jn the Point of the Zodiack p with South 
Latitude, the other in the Point q with North Latitude 1 
1 * 3 8 E p | | O 5 
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racters of the two comoining Planets being an 


is Aſpects with the reſt of the 


10 Theorical ASTRONOME 
Of which Conjunctions the Former is uſually called the Cn! 
cral, the Latter Plarical, but are both commonly marked with 
this Character & in the Ephemerids and Calendars, the Cha- 
this manner, & & , or one of chem only, if the I be 
one of the conjoined Planets, as & O, or &f H ; "viz. che 
Moon being underſtood in both places: Which fame ching is 
alſo to be obſerved in other ſorts of Aſpects, viz. thut the 
Character of the) Moon, by reaſon of the Frequency of 
Planets, (for in every Month 
it undergoes all forts of Aſpects with all and every particular 
Planer) may not be fo often repeated in the Calendars. 


2. Mbar i the Oppoſition of ewo Planets ? 


It is ſuch a Poſition of them in their Circles or Orbs, that 
their Optical Places being referred to the Center of the Earth, 


appear in the ſame Degrees of the oppoſite Signs: E. g. If 


the D in the fame Fig. XXIV. be referred from the Center or 
Superficies of the Earth to the Beginning of Cancer, and the 
Sun from the oppoſite part of the Earth to the Beginning of 
Capricorn ; this Aſpect is marked with theſe Characters, & 
© with the ) underſtood, or with theſe & 2 B, if the Op- 


poſition interceed between theſe two Planets 2 H. 


3. I remember has have beard ſometimes of great Conjundi - 


| ons and Oppoſitions, nay of the Greateſt: Must # the Meaning of 


theſe Names? 
Thoſe Conjunctions or Oppoſitions have theſe Denominati- 
ons chiefly, which interceed between the two uppermoſt Pla- 


naets Z and H ; ſuch being ſo called by Aſtrologers, becauſe 


they are ſuppoſed by them to have effected and brought to 
paſs the great and greateſt Changes and' Alterations in the 
Earth: Great ones indeed, hen theſe Conjunctions happen in 
any parts of the Zodiack, which is about every twenticth - 


' Year; and Greateſt, when they happen in the very Beginning 


of Y, which is after every Eight Hundredth Year 3 of which 


fort it is faid that the World hath hitherto ſeen Eight, and the 
laſt, Anno 1582, being ro ſee the Ninth Amo 2378, if the 


World {hall endure fo long. | 
4+ What 
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Peluge: But the Deluge happened, according tothe Opinion 


Theorical ASTRONOMY. 11 
4. What can one think of theſe Suppoſations of the Aſtrologers ? 
The fame as of all the reft of their Fabulous Devices: 
For Firſt, Why in the ComunQtions and Oppoſitions can there 
be more Efficacy e ed from the Planets in that Poſition, 
than in any other; ſince in the Latter, by Reaſon of the vaſt 
interpoſed Bulk of the Earth, the Force of both Planets can't 
be united, that they may operate more ſtrongly ; and in the 
Former, by how much the more exact the Conjunction is 
next to a right Line, by fo much the more the lower inter- 
cercepteth and ayerts the Influence of the upper? Neat, 
What Reafon' can be given, That the conjoined Force of two 
of the higheſt and remoteſt Planets, ſhould be more Efficacious | 


than that of two others much nearer the Earth? Thirdly, Why 
_ ſhould the Interval of Time, and the more rare happening 
of the Phenomenon, give a greater Force to it, or a more 
rare Effect, than the fame happening oftner? Fiz. that the 


& XZ H, which happens after every Eight Hundredth Year 

in the Beginning of Y, ſhould cauſe more rare and greater 

Alterations in the Earth, than the fame happening every 

Twentieth Year. 1 5 

. Bus "th in vain to contend. by Arguments, they ſay, where tu 

manifeſt by Experiments. | 8 | 
*Tis fo indeed, I don't deny; but tell me rheſe Experi- 


ments ! They ſuppoſe that the fiſt greateſt Conjunction hap- 


pened in the Year before Chriſt 4000, according to Kepler, 


or 3980, according to Ricciolus ; and that about that Time 


the World was created, and that the Fall of Adam was then: 
But fince the World was created, according to the Calculation 
of Setbus Calvifius, and other approved Chronologers, 3950 
Years before the Nativity of Chriſt, it muſt needs be that the 
firſt & # P brovughitto paſs, or predicted the Creation of the 
World and Fall of 44am 50 or 30 Years before % or B were 


in Being. Thar the Third happened according to the Opinion 


of Kepler, Anno Mundi 2.4.00, according to Ricciolus 2390 


Fears before Chrilt ; 5. e. 1550 or 1560 Years after the 


Creation of the World, and that then happened the Univerſal 


of | 


IM 
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of Calviſiu and others, in the Year from the Creation of the 
World 1656 or 58, and confirmed by clear Proofs from the 

| Chronology of Ricciolus to have happened in the Year 1685, 
but by the Computation of Albumaſar an Arabian Aſtrologer, 
in the Year 2226, 1 Month, 24th Day, 4th Hour (ſee 
here the Raſhneſs of Aſtrology !) So that therefore, accor- IN 
ding to Kepler and Ricciolus, the Conjunction muſt be faid to 0 
have preceded its Effect or Prediction 100 Years, and accor- 
ding to Albumaſor above 500 Years, G. From theſe judge 
of the reſt, and conſider alſo, That for the ſecond greateſt 
Conjunction they could not find any greater Change or Alte- 
ration, than that Cities began then to be built, and Arts to be 

invented ; neither for the. Eighth, about the Year after Chriſt 

| 1583 any other, than the Gregorian Reformation of the Ca- 

| | lendar, and the Embaſſage of the Kings of the Faponeſe to 

1 the Pope: To this place may be added Rrcciolus his Confutati- 

f on of this Fabulous Device, comprehended in Nine Excellent 

Arguments, Tom. 1. Almag. Novi, P. 678, and the following 

6. Explain to me nom the other forts of Aſpets > 

When any Planet is moved from another 120 gr. under the 
Ecliptick or Zodiack, i. e. a third part of it, or four Signs, 
*tis uſually called a Trigon, and is marked with this Sign A, 
becauſe with the Subtenſe of the other two Thirds, it con- 
ſtitutes an Equilateral Triangle,reckon'd a very good Aſpect in 
the Judgment of Aſtrologers. When this Departure is 90 
Degrees, or 3 Signs, it is called a Square, and is marked with 
this Sign Q, judged univerſally to be a bad Aſpect, eſpecially 

between or to H and &: When it is two Signs or 60 De- 

| grees, it is marked with an Aſterisk & of ſix Rays, called 
a Sextile; and as to its Effects, is compared to a Trigon, (See 
Fig. XXV.) The Reaſon and Names of the reſt, as a Semi - 
ſextile, Quintili, Decile. Octile, which ſome Moderns have ad- 
ded, may be underſtood from what hath been juſt now ſaid. 
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F. But i there any Reaſm in theſe Aſſertions of the Aſtrolo- 
ger? 17770. . rne- Au 471 8-Acpn N b : PET mae 
3 


Very little, or more rightly, none at all: For, (1.) Tis 


plain, that theſe five ſorts of Aſpects were transfer d from the 


five principal Phaſes or Appearances of the Y to all the reſt 
of the Planets arbitrarily, and without any Foundation. (2.) 
Why have they not conſtituted ſeveral more, ſince there are 
no Degrees of the Ecliptick in which the Planets have not a 


| ſpecial Habit or Reſpect among themſelves, and in which they 


join not their Rays, in reſpect of this lower World, at ſome 
particular Angle ? (3.) But they will have a Number of De- 
grees which may be ſome Aliquot Part of the Zodiack : But 
does Nature operate any where according to the Arbitrary Pre- 
ſeription of ſuch Diviſions? And if this be granted Grau; 


Are not the Angle ot a Pentagon 72 gr. an Octagon 45, 


Eineagon 40, Decagon 36, Dodecagon 30, a Pentekedeca- 
gon 24 gr. Aliquot Parts of a Circle? (4.) But they require 
whole Signs, which may meaſure out the 'Zodiack or Twelve 
Signs: But why ſo? And for what Reaſon ſhould the Planets 
reſpect one another more efficaciouſſy from the Begnning or 
Ends of the Signs, than from their Middles? And if this be 


alſo granted, Whether a Dodecagon, or one Sign, may not 


perform that as well as an Hexagon of two Signs ? Neither 


can the too great Nearneſs be an Hindrance bere, ſeeing that 
the Planetical Conjunction ſuppoſeth yet a greater Nearneſs, 
and yet is believed tobe Efficacious enough. (5.) Who can- 


not but ſee; that this whole Buſineſs of Benevolent Malevo- 


| lentiAfpets, hath proceeded from ſome Metaphorical Reafon 
of Men beholding one another benignly, as it were with 
pinking Eyes, or fowerly and askew, or haſtily as it were, 


with an angry Countenance or Aſpect? And, (6.) and Laſt- 

ly, Who can imagine that a Planet good in the Sexrile, while 
it goes forward to the Trigon, in which ir is made better, ſhould 
not rather continually increaſe its Penignity, than to aſſume ſo 
great a Malignity in the Middle of its Courſe ? Therefore 'ic 
is plain, from what hath: been ſaid, That this whole Fable of 


the Influence. of Aſpects is taken upon Truſt, and is meerly 


5 5 . 


—— — — — 
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CHAP. III. 
Of the Apog eums and Perig eums of the Planets: 7 Or 
/ pag Apheliums and Periveldans. EE. 


1. Both the Aphelium and Apogeum, the Peribelium . ond 
Perigæum, ſignify one and the ſame thing ? 
OT at all; yet both of them denote the variable Di. 
ſtance of any Planet, either from the Tow or from 


the enk, as the Centers of their. Motions. E. g. The Moon 


is moved from Weſt to Eaſt withiti the Space © one Monch, 
not about the Sun, but about the Earth; yet fo, that in the 
mean while ſometimes it is removed farther from the Earth, 
at which time it is ſaid to be in Ape; ſometimes it comes 
nearer to the Earth, and then it is faid to be in Perip.co.: But 
it is never faid to be in Aphelioor Perihelio ;, as neither the Sun 
in the Tchonian Hypotheſis is ever called A4phelins or Peribelins, 


ſince he is not carried about himſelf, nor can be farther or der- 


er diſtant from himſelf; but he is uſed to be called Apogau and 
Perigeus, when at a certain time he is carried higher from the 
Earth in the Hea vens, at another time deſcends lower to the 
Earth: But the reſt of the Planets, whoſe Motions have the 
Sun rather than the Earth for their Center, may at one time 
receed farther from the Earth, and alſo, either at the ſame 


or a different time, come nearer to the Sun, and by this means 


deſerve the Names both of Apegæous and 2 * * 
of Peribelious and Perigeou- Planets. 


2. But bow come we to know, that either the Moon; or 3 
the reſt of the Planets, were . mare, * leſs diſtant 


| from the Earth d . Do 


This we know by the increaſing 4 their en bnce 
by the Principles of Opticks' tis certain, if the fame Body, 


actually receiving no Increments, yet appears greater at Sight 
2 at 
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at one Time than another, that it neceſſarily is nearer to the 
Sight at one time than another. Now if the Diameter of the 
Moon or Sun, be either taken at different times by ſome A- 
ſtronomical Inſtrument, or received within a darkened Room 
through a Tube on a white Piece of Paper, one may manifeſt- 
ly perceive Increaſes and Decreaſes in the Breadth of their Di- 
ameters; not to mention the Parallaxes, which ſhew by a ge- 
neral Marl or Sign the Diſtances or Nearneſi of the leſſer 
Stars; which alſo. their bare yore or Images received in the 
naked Eye performeth, by ne ſenſible Augmentation or Di- 
minution of their Brightneſs. Moreover, as tothe places of 
the Apogeyums in the Zodiack, this is chiefly to be noted; Fir, 
Thar they are not always the fame, but now and then are 
changed, in ſome more {lowly, in others more ſwiftly; and 
ihae from: thence, Secondly, according to the Variety of the 
Planets, ſome of rheſe places are found in this, others in a- 
23 L defire you t0 explain this particularly to me by ſome | Exam- 

I will fo, following Ricciolus chiefly in his Obſervations, 
who hath taught that the O's Agen in a whole Year, pro- 
ceeds on but A Minute, * Second, and 10 Thirds, always 
in a direct Motion, viz . by its mean or equal Motion; and 
chat in che Year 1646 he had found it in the 7th Degree 26 
and 15 of the Sign S; that the I's Apegæum is changed 
FRN 

in a whole Year of 305 Days, gr. 400, 39, 54", 34*, 54+, 
58*, 20": That the Motion of B's Apog.eum in one Year, 
Ke e, 1,30"; of f, „ee, 

24"; of &, r', 5o". Which being ſuppoſed, ſince I had 
found that the places of the 4pogeums for the Year 1684 ſtood, 
as may. be ſeen in the laſt Page of the Aſtronom. Tab, at the 
End, and here in Tab. I; tis evident, that the ſame may be had 
in ſome ſort for the prefent Year 1700, by multiplying the Mo 
tions of the 1 mentioned a little before, bythe Num- 
ber of Years between 1684 and 1700, 5.e. by 16, that 


| - 


che fecond Table may be produced: Which places may yer 


be had more accurately from the Rudolphin Table, or others, 
. | The 
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The Places of the Apogzums = 


For the Year 1684. [| For the Year 1 700 
. Table II. 7 
. 97, 26" S » 25 45“, By 


„ 


n 17%, 

About the Middle of T D s*, 38, 4of!, Y 
5287, 21, 43” „587, 487, 23%, © 
2] 8% 59, 47 a 9, 23, 47, S| 
„„ r 5 $2; I, RN: 
"11% 91, 38 Soft, 32g $360,067 
* een 2 245. 8. 28, 40, 2 


4. But how can thi Aſcenſion of the Planots 20 their Apogeums 
be conceived 0 1255 3 


Formerly this was performed by help of three Solid Orbs, 


of which, (1.) C (Hg. XXVI.) being ſuppoſed to have 


every where an equal Breadth, viz. of the © himſelf, was 


called the Deferent one, becauſe it carries the Sun faſtened to 


it in the Space of a Year through the whole Ecliptick, or 
rather under it, and therefore finiſheth every Day o gr. 59 
8/1, Se. fo that by this means the Sun, from the Apogæum 
F, deſcends by Degrees, and comes to his middle Diſtance 
about I, and then tothe Perigzum G, between two Orbs 
of an unequal Breadth D and E, but from G aſcends a- 
gain through H, even to the Apogzum F; which in the 
mean time is brought back by help of the two unequal Orbs 
D and E, moved alſo forward the fame way very ſlowly 
and inſenſibly, (viz. in the Sun, in a whole Lear but 1 Mi. 
nute, 1 Second, and 10 Thirds.) But ſeeing that theſe fo- 
lid Orbs are no longer allowed a place in the Heavens, but 
are at this time turned into Fluid Orbs, or Etherial Vortexes, 
only one ſingle Excentrick Circle is ſuppoſed deſcribed on the 
Center B, (as may be ſeen in Fig. XXVII.) in which the 
Sun being carried about the Center B, moves equally every 
Day, but yet being ſeen from the Center A, or from the 
Earth, appears to proceed unequally, and alſo moves 1 | 
| | | the 


Ws 

N 2 ö 

1 
$I 
* 
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the Center A, from G (which we call the Perigzum) thto 
K to the Apogzum F in fix Months, and in the other fox 


Months deſcends by Degrees from the Apogæum F to the 
Perigzum G below the Earth A. 


5. As far 4 1 . then, theſe E enrich circles of the Sun 
mere deviſed not only for explaining the Suns Apogeums and er - 
ums, hut alſo for the better explaining other things. 


Chiefly to give the Reaſons of the various Irregulatities and 
Inequalities feen from the Earth in the Motion of the Sun; 
ſeeing that Aſtronomers, and certainly not without Reaſon, 
ſuppoſe, That the Creator of this World being an  Alwiſe 
God, and a Lover of Regularity, alſo conſtituted the; Mo- 
tions of the Sun, and other ' Celeſtial Bodies, equable, but 
that they appear unequal only for ſome Optical Reaſons : 
And next; they are contrived for the foreknowing and pre- 
dicting theſe Appearances for Time to come; vir that the 
Events may be compared with the Predictions; and that by 
finding ſomè of theſe to diſagree, the Hypotheſes hitherto ad- 

— may be farther corrected and perfected, for acquiring 
Daily greater Certainty in Aſtronomical Computation. Bue 


ve muſt obſerve well, That Aſtronomers call thoſe Motions 
of the Planets, which, for à Reaſon given a little before, 


they ſuppoſe to*be falſe ones, nevertheleſs true ones, as thoſe 
which they chiefly ſeek. after and perceive by their Eyes, al- 


though they are very unequal and "irregular : Whereas, on 


the contrary, thoſe. very | Motions which are ſuppoſed to be 
really equal among themſelves in the Heavens, are called E. 
| qual Motions; and being between the Greater and Leſſer, 
which we obſerve at en une dan the * are all 

called Mean "Motions. © 130 


6. I would bave ou , th ee 1 the Solar v G 
ens 4 little more wer 


The firſt and greateſt Cat in the Motion of 120 Ban 
that is obſerved in . Earth Learly, is, That in the {1x Nor- 
thern Signs, from V even to A, he ſpends 186 Days, and 

14 Hours ; but in the other fix Southern ones, from & to Y, 
he . 17 Days, I wy. Hours for tiniſhingy his _ 


Wi 
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L ſhould obſerve them from the Earth at the approach of thoſe 


- 


which therefore wants almoſt 8 whole Days of the former 
Number. The Reaſon of which is manifeſt in this Suppoſi- 
tion of an Eccentrick Circle: For in the Time that the © 
from the Earth A, ſeems to have removed from W to =, (See 


Fzg. XXVII. whoſe Delineations may alſo be eaſily accomo- 


dated to the precedent Fig. XXVI.) in his proper Eccentrick 


Circle he doth really deſcribe the Part Fe, which is much 


greater than a Semi · circle; but on the contrary, while to the 
Eye looking from the Earth, he appears to have come from 
= to V, and therefore to have finilhed again another full Se- 
mi. circle of the Ecliptick, in reality in his Eccentrick Circle, 
he hath a part leſs than a Semi · circle to paſs through from c to 
x; ſo that it ought no longer to be a Wonder that he takes 
up more time in the greater part of the Circle, although he 
be moved forward as equally as poſſible, than in the leſfer. 


© 7. ; Can another ſecond Irregularity, obſerved from the Ebb, be 
alſo deduced from the ſame Suppoſition ? Th CER ET, 
T his Second flows of its own accord from that F rſt, that 


the Sun's Diurnal Motion in the Northern Signs ought to be 


1:6 and ſlower, in the Southern greater and ſwifter; as Ob- 
{ervations do certainly teach in the latter Caſe, that the Diurnal 
Motion ſometimes increaſeth above a whole Degree, or 60 
Minutes; in the former, that it decreaſeth to 57 almoſt; 
61. if 6 Signs, or 180 Degrees of the Ecliptick, be divided 
by 187 Days, which the Sun ſpends very nearly in marching 
through the Northern Signs: For if we divide 180 Degrees, 
or 10800 Minutes by 187 Days, the Quotient will be about 
57 Minutes 3 if. by 178 Day 85 we thall have very nearly 60 
Minutes, the third Irregularity of the roftbaphereſis or Equa- 


tions being not yet taken notice of. 


8. Which 1j that third Inequality or Irregularity? | | | 
- This is a chief one, and conſiſts in what follows, ſuppoſin 


neceſſarily an Eccentrick Circle, or ſomething equivalent to it, 


if we would deduce and predict for time to come the Motions 


of the Sun (which in their proper Circle we ſuppoſe to be e- 


qual for every Day) or of other Planets as unequal, as we 


L Times, 


e Rr 
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4 Times. (i.) When the Sun, or another Planer, is in its A- 


opzim or Perigaum, at that time its Egua / or Men Motion 
Eck the Eye placed in the Eccentrick Circle B (Fig. XXVII.) 


= would ſe, coincides with that which we fre from the Cen- 
ter A, or from the Earth, and which we abuſively call the 
j Motion, becauſe the Line of Mean Motion B F, and the 
Le of Trae Motion AF, (as alſo BG and AG) fall inthe 
38 fame Points of Sor VS. (2.) But the more a Planet re- 


cedes from its Apogæum towards the Perigæum, (e. g. from 


or 6 as far ns ej fo much the more the Irregularity or In- 


equality, or the Difference of the True Motion from the 
Mean increaſes by Degrees: Whence it happens, that bat 
Motion of a Planet from F to 4 of 6, Se. (by a fort of 
Metonymy of taking the Cauſe for the Effect) is called its 
Anomana or Fregularity; fo that, e. g. when a Planet comes 
nn to a, and from the Center B, is ſeen in 4; that 
ſame Pla 


x ; 


net from the Center A, ſeems to have come to : 


MM And in like manner, when a Planet comes is its Cirele from 


F to X, having already finiſhed a whole Quadrant (or a 


Fourch Part of 4 Circle) and therefore being to be ſeen from 


B in y; from the Earth, or Center A, it ſeems to be in the 


Point 7; and to want the Whole Arch xk of an entire 


Quadrant: But onthe contrary, then at length it will ſeem 
from A to have paſſed. through a whole Quadrant, or the 3 


WY Signs S, £2, M, and will be ſeen in the very Beginning of 


=, when in its proper Circle it hath already gone beyond the 
Quadrant F X, the notable Arch x c, and would then be 
teen from B in the Point . £ | | | 

9. Aft there any more to be noted beſides theſe two? 4 


This alſd is (3.) to be obſerved, That this Difference of 
che True Motion from the Mean, from the Apogzum F as 
far as che middle Diſtance, or to the Beginning of the fourth 
Sign increaſerh, but from thenite to the Perigæum it decreaſeth 
gain by Degrees, and vahiſhes in that Point; but afterwards 
from the Pefigæum ebe to the niiith Sign, it receiveth again 
grew liicreinents by Degrees, bur from that place to the Apo- 


geum, it is _ more and more diminiſhed. (4.) Alſo, 
that in the Fiſt or Left-hand Semi-circle Fe G, the Line of 
B 2 | Trug 


Vn. 


— 2. x As —— bo vr 


3568; and by this Means, having known, by the Suppoſi- 


8 
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True Motion always follows the Line of Mean Motion ; fo 


that if the Mean Motion d BF, g BF, Sc. be to be 


changed into the True e AF or FA F, &c. the Difference 
between this and that, i. e. the Equation de or fg, Se. muſt 
always be ſubſtracted from the Mean Motion eaſily known: 
But in the other Semi-circle G x F, on the contrary, the Line 
of True Motion A x always goes before the Line of Mean 


Motion; fo that if the Mean Motion were to be changed 


into the 'True, the Difference between the Latter and the 


Former, 5. e. the Equation, mult here be always added to the 


Mean Motion ealily known ; which was alſo the Reaſon why 
the Ancient Aſtronomers named that (which is now called E- 
quation, ſometimes to be ſubſtracted, ſometimes added) by the 
Compound Word Preſthapherefis ; even as the Apogzum was 
by them called Aux or Auge, and the Perigzum the Oppoſite 


of the Auge, and the Line from the Apogzum to the Perigz- 


um F G, the Line of Auge, or Abſis Laſtly, That which is 
now named Anomalia, i. e, the Arch of the Ecliptick from 


the Line of Apogæum, as far as the Line of Mean Motion, 
(in which Caſe *tis called the Simple or Mean Anomalia, or In- 


equality) or as far as the Line of True Motion, (in which 
Caſe tis called the True or Æquated Anomalia) they called the 
Argument of a Planet. | „ ; 


10. But from whence can theſe Equations or Proſthaphereſis be 
had , by whoſe Help the Mean Motions are turned into True * 
It ſhall ſuffice to have only hinted at this in this Compen- 
dium of Matheſis Fuvenils, ſince the more accurate treating of 
theſe things belongs to a more Sublime Aſtronomy : We are 


to know therefore, (1.) in the fame Fig. XXVII. That the 


Mean Anomaly, e.g. aBF or bB FE, may be had at any 


given Time from the Mean Motion of a Flanet from the E- 


quinox or Beginning of V, ſeeing that it finiſheth . ſo much 
every Day in its Eccentrick Circle, (the Sun, e. g. 59!, 8, 
Se.) (2.) From Experience they find the Eccentricity A B 


in any Eccentrick ( ircle, its Semi - diameter B 4 or Be being 
divided into 100000 Parts, (the Phznomena's arguing it to be 


ſo ;) which in the Sun Ricciolus makes 3460, but Bulialdus 


tion 


* 
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tion in the Triangle A BA or A Bb, Se. the Sides A B, 
and B 4 or Bc, and the Angle intercepted between them 
ABa or AB b, Gc. as being the Complement of the ſimple | 
7 Anomaly FBa or FB; the Angle AAB or AB 
7% may be had Trigonometrically, which is the deſired Equa- 
din. 225 7M 
9. Can thoſe Theories and Hypotheſes which we have hitherto ex\ 
= plained for the Motion of the Sun or Farth, be alſo uſed in declaring 
a ſhewing the Motions of the reſt of the Planets ? 


They may indeed as to the General, and as to thoſe Proper- 
ties of Motions which they have common with the Sun or 
Earth: But becanſe in the Moon and the reſt, new Irregula- 
rities do oftentimes offer themſelves, ſome new Additions of 
Theories were required almoſt in every one of them : Nay, 
neither in the Sun indeed do the Suppoſitions of the Theories 
explained altogether ſatisfy; ſo, c. g. in the Ancient Theory 
of the) belides an Eccentrick Circle, and two Deferents of 
the Apogzum and Perigzum of the Eccentrick, a Fourth alſo 
was required, viz. an Epicycle, whoſe Center the Eccentrick car- 
ries about, but doth it ſelf carry the Moon about the aforeſaid 
Center. Laſtly, A fifth Circle was required, called the E- 
quant, or carrying the Nodes; ſuch as in the Theory of the 
Sun there were none, but in the reſt of the Planets they are 
found in like manner, together with the Epicycles : But ar 
this time all theſe Theories have ſuffer d a great Alteration, 
both for the obtaining a greater Facility of Calculation, and 
alſo a greater axei/#:ay or Exactneſs. 


1 12. Shew me alſo theſe Alterations, if they exceed not th Caba- 
city of Touth, | * 


1 greatly fear whether they may agree with the young Stu- 
dent's Capacity; wherefore it ſhall ſuffice in this place to have 
ſhe wn or pointed at them as it were with the Finger, and to 
have given him a Taſte of them, that he may more earneſtly 
attend to theſe things which he hath to learn in this place: 
Viz. ſeeing that it ſeems conſentaneous to Truth, to ſuppoſe in 
the Fluid Heavens not ſo much Circles, or exactly Spherical 
Orbs, as Elliptical. ones; therefore inſtead of Circles, Kepler, 

1 By -: and 
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| | and (more happily indeed) Bullialdus, have ſupplyed Ellipſes. 


And although both of them ſuppoſed that the Planets moved 
Phyſically, in Elliptical or Oval Lines, rather than in Circles; 


[i yet tis plain, that the Calculation will be performed much 
1 more difficultly by help of Ellipſes. Bullialdus reſolves the 


Ellipſis, in which he ſuppoſed the Planet to be moved forwards 


N from the Apogæum F to the Perigæum G (Fg. XXVIII.) 
. and one of whoſe Focus 's he ſuppoſed the Earth A to poſleſs, 
1 and the other the Center of Mean Motion B, as the Eccen- 
1 trick Circle into two Circles, one greater deſcribed from the 
pitt | Center of the Ellipſis C, at the Diſtance of its greater Dia- 
16. meter CF; the other a leſſer, the Epicycle of the Former, 
I whoſe Diameter is the Difference of the leſſer and greater 
1 Diameter CF and C H; being ſo ſuppoſed, that the Motion 
105 compounded of the Motions of theſe two Circles F IH, 
Ut 1 deſcribes an Ellipſis: Of which thing we have treated at large 
1 |! in another place by it ſelf. b 35 
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SzcTion III. 


Of the Aucient Planets, and their chief 
þ Uh Affections. a 


— 


CH AF. I. 
Of the Sun, con ſidered as thePrimary Laminary. 


1. What # the Subſtance and Nature of the Sun, 


Ormerly Anaxagoras, Democritus, Epicurus, Plato, Pythagoras, 
F and others, judged it to be formally Fiery; and molt re- 
nowned Men of this Age, with Kepler, Scheinerus, Rbeitenſis, 
| Bullialdus,  Kircherus, Ricciolus, Ec. do confeſs the fame almoſt 
with one Voice; being partly induced to it by the burning 
Power which is in its Rays reflected by Concaye Speculums, ot 
refracted through Glaſs Lenſes, and collected together even in 
the moſt intenſe Cold of the Winter. Moreover the thing is 
manifeſt by the Judgment of the Eyes themſelves, + tbr 
his Face Ken thro Tubes, or by the naked Eye; and alto 
by the Appearance of ſome Maculæ or Spots which are ſome- 
times ſeen in him ; which kind of Face or-Image of the Sun, 
Athanaſius Kircher declareth at large that he hath ſeen, with 
the Famous Scheinerus an Eye-witneſs, and hath drawn it to 
5 * in his Mundus Subter. Lib. II. Chap. IV. P. 57. & ſeq. 
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2. What are the Maculæ or Spots of the Sun? 


They are black parts inherent in the Superficies of the Sung 

or at leaſt very near ir, (which the want of Parallax proves ;) 
and theſe are oftentimes many, and ſometimes none, of a 
various Magnitude ; but ſometimes fo large, that they are 
ſuppoſed to be equal to the Moon, or to the whole Ancienely 
inhabited Orb, ſeen to be moved under the'Sun from Eaſt ta 
Weſt, and on the contrary above him to the Eaſt, or at leaſt 
concluded in him, ſometimes diſappearing ſooner, ſometimes 
appearing longer ; ſo that ſome of them have finiſhed. the 
entire Period about 27 Days: Which is certainly an Argu- 
ment of a great Mixtion and Mutation in the Body of the 
Sun it ſelf; for many Years paſt none were any longer ob- 
ſerved in his illuminated Disk, except that lately Dr. Philip 
Murzelbaur, a careful dilligent Obſerver, profeſſed that he had 
been an Eye-witneſs in obſerving ſome of them. P. Chriſto- 
pber Scheinerus diſcovered firſt of all ſome of them, expecting 
all the reſt in the ſerene Face of the Sun in the Year 1611, 
in the Month of May, at Golſtade, and at firſt made publick 
anew Phznomenon, ſomewhat doubting, under the Title. of 
Appells poſt tabulam latents ; and afterwards, eſpecially P. Ni- 
cholas_ Fuchius, who was very earneſt with him, re-beſtowed 
above two Thouſand Obſervations upon the Sun, and demon- 
ſtrated the Site of the Maculæ or Spots, their Place, Figures, 
Magnitudes, Riſings, Settings, their Revolutions and Peri- 
ods, ſo plainly to Poſterity, that it could never be expected 
from himſelf, or any other, to make better Obſervations: See 
Ricciolus Almag. Novi, Pag. 95, © ſeq. Jom. I. Comf. alſo Tom. 
II. Pag. 35 1. even to Pg. 360. 5 


3. But what if the Sun ought to be numbered among the Pla 
nets, muſt then a ſecond or proper Motion be aſcribed to bim? 


Without doubt; for beſides the Motion of . che Vertex, or his 
turning about his proper Center, formerly hinted by Plata, 
and confirmed in this and the laſt Age before; this, as well 
by the regular and conſtant Motion of the Macule or Spots 
in the middle of the Sun, as by their more ſwift Motion a- 
bout his Limb or Margent, and in the Diameter of the Sun 

| - —- | greater 
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greater than in its Parallels (juſt as this Vertiginous Motion 


requires ;) and therefore by attributing it rather to the whir- 
ling round of one Body carry ing them about, than to ſo many 


= diverſe and changeable ones; nay, if any one would rather 
= aſcribe the Motion of the Macule to the circumfuſed or am- 
1 bient Æther, it may be deduced from thence 2 priors, and 
3 judged according to the entire Period of almoſt a Month, 27 


or 2.8 Days, becauſe the more durable Macule are moved under 
the Disk of the Sun, from one Margent to theother, within 
13+, ſometimes 14 Days, and lie hid as many Days behind 


the Back of the Sun, till having finiſhed their Period, they 


return to that part which is conſpicuous to us; and beſides 
the trembling Motion obſerved in his riſing, eſpecially about the 
Vernal Equinox, depending upon the Undulation of thick 
Vapours warmed by his Heat, which, without doubr, cauſed 
this Fable of his dancing at Eaſter ; beſides thoſe Notions, I 
fay, he hath alſo an Annual Motion, at leaſt an apparent 
One. | 


4. Þ what dath thi Annual Motion confiſt ? : 
It conſiſts in this, That the Sun, going in a way almoſt 


directly contrary to his firſt Motion, isobſerved to move thro? 
fte Twelve Signs of the Ecliptick by Degrees, from Weſt 


towards Eaſt, without any Digreſſion or going out of the 
way ; ſo that within 365 Days, 5 Hours, 49 Minutes, be. 
ing very nearly returned from a certain Point of the Ecliptick 
to the ſame, (e. g. from the firſt Degree of V tothe ſame ;) 
which Interval of Time in this Caſe is called an Eguinoctial 


Tear; or from the firſt Degree of S to the ſame ; in which 


Caſe *tis called a Tropical Tear) he finiſheth his whole Circuit, 
even as when he departs from ſome fixed Star, (which at the 


"KM fame time alſo moves forwards a little) and returns again to 
che ſame, he takes vp a ſomewhat greater Space of Time, 
viz. 365 Days, 6 Hours, 9 Minutes, and ſo defines that called 
2 SidercalJegr Eg ö 
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26 Theorid ASTRONOMY. 
F. After this manner then ebe Diurnal, Horary, and Minutary 
They may ſo, if we, conſider theſe Mations of the Syn, 
| us they would, be ſeen from the Center it ſelf of the. Sglar. 
Circle; viz. at the ſame time, conſiſting of the ſame, Degrees; 

and Minutes: For thus the a 00g. of the Ecl ick, 
360 gr. being divided by the Quantity of a, Lear, mentioned, 
in the preceding Queſt. the Quotient will giye the duns Piur-· 


L » 


nal Motion, or one Day's Motion, 59 Minutes, 8S.Sgconds : 
And if this Quantity of the Diurnal Motion be likewiſe 
divided by 24 Hours, you will have his Horary Motion 2 
Minutes, 28 Seconds ; and. this divided farther. by 62, will 
alſo give his Minutary Motion, Sc. Angafter this manner are 
compoſed Tables of #be Sun's mean or equal Motions, as for In- 


ſtance, ſuch as are found in the Rudolphin Tables, Fu. 42 
and 43. | | ; | 


6. Bur inf plain from what hath been ſaid in Chap. IIl. Sect. I. 
Numb. 4. and the following, that me cannor. bs, in the Center of the 
Solar Circle, ſeeing it an Eccentrick ang? 


Tis fo as you ſay; and therefore alſo the Diurnal and 
Horary Motions of the Sun appear. from the Earth wholly 
unequal and irregular, ſometimes leſs than one Degree, 
ſometimes greater; to which Appearance -alſo, ſuch as ſhall 
happen at any Time to come, the equal ar mean Motions may 
be reduced by help of the Proſthaphereſis or Equazjons 3 as bath 
been declared in Queſt. 9. Chap. III. And allo in the following 
Queſt. 10. the Original and Fountain of the Tables of the 
Sun's Equations hath been ſhew ; ſuch as are already compo- 


ſed in the Rudolphin Tables, F. 444 4, and 46. 
7. But theſe Motions of the Sun are Rib dubious, and are con · 
troverted between the Copernicans and Tychonians ? ; 3 


They are fo, I don't deny: But if theſe were falſe, other 
Motions exactly ſimilar in the Globe of the Earth about the 
Sun ought at leaſt to be true, of which we being ignorant, 
(for by Reaſon of their Equability, they become inſenſible to 

us) we ſhould neceſſarily attribute them to the Sun; fo * 
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Theorical ASTRONOMY. 27 
- with the Earth, being turned about his Center, ſhould fee 
the Sun in the Sign vs; and the Earth being moved forwards 
from S to M, we moving along with it, although ignorant 
of it, ſhould ſee the Sun 1n the Sign , and ſo on; and 
therefore attribute to the Sun an Annual Motion, at leaſt ap- 


parently. 


8. 1 would know now, How great the Diſtance of the Sun re- 
valued about the Earth, # from it; or of the Earth moved about 
the Sun, from him ? . . 


Faſt, tis certain, that this Diſtance of. ope from t other is 
not always the fame ; but that the greateſt, AF, is when, 
the dun is in Apogæo under the Sigh, Fig. XXVII. the 
| leaſt when tis in Perigzo under the Sign VS; laſtly, the 

mean, when he is in the Equinoctial Signs = and W: And 
the fame. Judgment is to be made abaut the Earth's Diſtance 
from the Sun, when it is cither in Aphelio, or in Perjhelio, 
or in the intermediate places, viz. in the upper oppoſite Signs, 
(ſee Fig. XXIX.) , Secondh, Fhe exact Quantity of theſe 
Diſtances hitherto could never be had, and (which with Shame 
we mult copfeſs);.jn defining theſe Diſtances between the 
Sun and Earth, Aſtronomeg diflent from one angther too 
much: E. g. Hehe Brabe makes the greateſt Diſtance of theſe 
two Bodies 1182 S done Ear th, the leaſt 1117, 
the mean or middle Daffance x 1 5 > : Ricgiolugy- on the contra- 
ry, makes the greateſt; 7580, the leaſt 7047, the mean 
7327 ; every-where very near Septuple of the Former. 


9. But what ti the Cauſe of thi ſo vaſt a Difference ? 


The chief Cauſe is the Difhculty of obſerving the Sun's 
Parallax : For ſince the Parallaxes of the Stars, obſeryed 
with the greateſt -ExaQtoeſs poſſible, are, as it were, the 
Ladders by which we aſcend into the Heavens to meaſure 
their Diſtances fram the Earth, according as we have taught 
in Pare General, SeR. III. Chap, I. Queſt 9. and the foregoing 
one; and ſince the Parallax of the Sun is very difficult to be 
found after that manner which we have declared in the a- 
bove-quoted place, and applyed to the finding the Diſtance of 

| the 


28 Theorical ASTRONOMY. 
i the Moon, or other Stars, from the Earth, (the Cauſe of 
which Difficulty lies too deep, than that it can or ought to be 
y taught here ) therefore Rzcciolus, truſting more to his own, 
71:0 than to the Tychonian Obſervations, by Caculation produced 
| „ the Sun's Diſtance from the Earth very near Seven times 
1 greater than the Dchonian. | | 


1 10. How great ſoever thi Difficulty of obſerving the Sun's Pa. 
1 ralax may be, yet ] defire you, for Examples ſake, to explain to 
| Ut | me ſome way, by which the Diſt.mnce of the Sun from the Earth i 

$817k thought to be moſt probably computed ? 5 x: 


0 I will explain to you the eaſieſt of ſeveral, and that too a 
15 very ſpecious one, by having known firſt the Diſtance of the 
j Moon from the Earth; viz. from two places on the Superfi- 
1 cies of the Earth far enough remote from each other, after 
Ft 1 | that manner which we have ſhewn in Cie. Chap. I. Sed. III. 
1 Part General. The D's mean Diſtance from the Earth was com- 
T6198 puted very near 60 Semi-diameters of the Earth, and that 
145 without much Difterence by all Aſtronomical Calculators ; and 
; now, becauſe the Diſtance of two Stations aſſumed on the 
4715 |  Superficies of the Terreſtrial Globe hath indeed ſome Pro- 
1 | portion to the D's Diſtance from the Earth it ſelf, but no 
14 ſenſible Proportion to the Diſtances of the reſt of the Stars; 
r therefore to find the Sun's Diſtance from the Earth, two o- 
| ther Stations much more remote from each other are aſſumed, 
dne in the Center of the Earth T, (fee Fig. XXX.) the o- 
Wt ther in the Center of the Moon L; and that when one 
5 Half of her is illuminated a litttle before the firſt Quadrature, 
{98 at which Time the Ray of the © LS makes with the Viſual 
With Ray T L a Right Angle at L; for thus (the Moon's Place, 
| or its Elongation from the O RS, 5. e. the Angle L T 8, 
| being known from Tables) the third Angle LS T is alſo 
known, as being the Complement of the former to 9o De- 
grees, and the O's Parallax; which being known, and the 
D's Diſtance from the Earth being given, i. e. the Side T IL. 
in the HT LS; by Trigonometrical Rules the Diſtance T8 
may alſo be had, viz. the Sun's Diſtance from the Center of 
the Earth. | . | | 
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11. Bur this way of computing the Sun's Diſtance from the 
Earth ij 'certainly very eaſy to be comprehended ; doth it not alſo 


* ſeem accurate and undoubtful ? 


It would be fo indeed, if the exact Time could be had in 

which the Moon is preciſely divided into two Parts, and the 
Line LT dividing the illuminated part of the Moon from 
the ſhaded, paſſed preciſely through the very Center of the 


Moon's Disk. But becauſe this wholly depends upon an 


Ocular Obſervation, and ſince that Section of Light and 
Shadow, varies ſcarce ſenſibly within the Space of two or 
more Hours; therefore the preciſe Time of the Moon's Di, 


chotomy can't be had; and therefore either the Angle TS L, 


or the Sun's Parallax: And this Parallax being uncertain, and 


varying much within the Space of two Hours, the Diſtance 


T'S is alſo uncertain, and varies much. 


: 12. What 6 the true and proper Figure of the Sun ? | i | 


| The Body of the Sun hath really a Spherical or Globoſe Fic 
gure; as is ſufficiently proved by his Ambir, which appears 


round to the Sight; and alſo by the greater Breadth and 
Diſtance of the Macule in the middle of his Disk, and their 
lefler Breadth and Diſtance about his Limb or Margent; alſo 
the direct Sight of him through Helioſcopes, (i. e Aſtronomical 
Tubes furniſhed with coloured Glaſſes, or cover'd over with 
thin Silk, to retund the too great Force of the Rays) teacheth 


it to our Senſes : But apparently to the naked Eye, eſpecially 


about his ſetting, he ſeems to be plain like a Disk, for a Rea» 
ſon explained in Sec. IV. Chap. I. General Part, Queſt. 5. Some- 
times alſo he appears Elliptical, as to his Ambit, viz, in the 
Eaſt and Weſt: Which Phænomenon is Daily to be ſeen in a 
ſcrene Sky, in the Moon alſo, as well as in the riſing and ſet- 
ting Sun, but yet was never, as I know of, obſerved by any | 


before this Age, till Chriſtoph. Scheinerus obſerved it almoſt a- 


bout the Beginning of this Age, and gave this Reaſon for it, 
That the Rays of the Sun in his lower Limb G, (Eg. 
XXXI.) being liable, in ſome meaſure, to a greater Refraction 
than the upper ones in the Limb or Margent C, do Oy 
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juſt Magnitude. 


raiſe the lower Limb, and therefore contract the Diameter 
CG, the Tranſverſe one A B 


13. How great ij the Magnitude of the Sun ſuppoſed to be? 


Seeing that the true Magnitude of the Sun muſt be eſti- 
mated from his apparent Diameter and true Diſtance from 
the Eye; and ſeeing that in the apparent Diameter there is not 
ſich a notable Difference of Authors, ſeeing that all of them 
eſtimate it 30, of 31, of 32 Mihutes, viz. according to his 
diverſe Diſtance from the Earth; but in this Diſtance from 
the Earth they differ extreamly, as hath been ſhewn above 
in Queſt. 8; tis plain that they muſt differ no les in his true 
Diameter, but in bis Solidity of ſolid Magnitude mucli more: 
From whence it is alſo, that when Hebo Brabe had eſtimated 
from his Diſtances, ſhewed in the above-cited L, the Solifliry 
of the Sun, he made ir 140 times greater than the Magni- 
tude of the Earth, (fo that 140 Terrene Globes, every one 
of which is immenſe of it ſelf, compoſed into a Globoſe 
Flame, would make but one fiery Globe of the Sun:) Yet 
according to Ricciolus, to make up one Globe of the Sun 
there are required 38000 Ferrene Globes; which Bulk 
would indeed be altogetner Stupendous, firice that of Bobo, 


being 140 times larger than the immenſe Globe of the Earth 
is already fo great, (although, without doubt, it is muchi 


too little) that it juſtly cauſed a Pious Man to cry out with 


Syracides, Magnum O portes eſſe Dominum, qui ſolem fecit! He 


muſt needs be a great Lord who made the Sun! 
14. Tell int now the chief Effefts of the Sun in th Eatth 7 


The Ff Effect is the initerchatigeable Succeſſion of Nights 


ind Days, depending either on the Sun's Diurmal Motion a- 
bout the Earth, or the Motion of the Earth about its own 
proper Axis; ati fuch a one, that in the Torrid Zone, eſpe- 


cially in the middle of it under the Equator, the Day is al- 


ways equal to the Night ; but on both Sides of it the Day, 
by Degrees, becomes longer on our Side, and particularly ar 
eur Place, as long as thie Sun afcends from the Equator, yea, 

| = | | from 


in the mean tine keeping its 


nn 


i, Theorical AST RONOMY. 31 
21 £Þ from the Tropick of capricorn towards the Tropick of Can- 
Wc; 60d gradually again ſhorter, while be deſcends from the 
8 Tropick of Cancer to the Equator, and ſo towards the Tro- 
HE pick of Capricorn: On the other Side, on the contrary, and 
in the Places beyond the Equator, the Increaſe of the Length 


1 7 N 
W 
N 1 

75 


ok the Days, is joined with the Sun's Progreſſion forwards 
towards the Tropick of Capricorn; their Decreaſe on the 


g Fo Wo 
2 N / 


ſes | 
. 


the Tropick. of Cancer. The Sicond is the Deſcription of the 
Years, and the Variety of the Seaſons through the Four Quar- 
ters of the Vear, following from the Sun's Annual Motion 
cbrough the whole Circle of the Ecliptick : For when he, 
= beginfiing at the firſt Point of Aries, hath finiſhed his whole 
= Period, and is returned to the ſame Point, that whole Space 
of Time ſpent in that Period is called aYear, containing 
8 Days, 5 Hours, and 49 Minutes; and is uſually divided 
ino four Scaſons or Quarters, biz. the Spring, when (in'theſe 
8 our Northern Countries) the Sun aſcends from Y through 
SB arid , . e. from the Equinox to the Solſtice, and with his 
Rays, being leſs oblique,” and by Degrees darting on the 
FX Earth'througha greater Space of Time, cheriſherh it by ' his 
Daily i {mg Heat, and temperates it from the preceding 
Cold. The Sammer, When he deſcends again from the Be- 
cginning of S through N and , his Rays being then both 
more powerful, by reaſon of the Continuation of the Motion 
or Heat, and the Length of the Days, and Shartneſs of the 
Nights, 'wartning the Air moſt ſtrongly, eſpecially at that 
Time when the Dog-Star riſeth Coſmically; from 'whence 
the Heat of the Dog-Days is vulgarly aſcribed to that Star or 
Conſtellation, riſing then by Accident with the Sun. More- 
I over the Au, While the Sun deſcends farther from = 
dcrough wand 7 to V3, 1 to the loweſt dr Winter Sol- 


wax 


Wm ſtice, and again tempereth the Air from Heat. Laſtly, The 


inter, while he aſcends again from VS, or the lower Sol- 
WW tice, "through and X to T, and the following Equinox, 
= leaving the Air extream cold » by reaſon of the oblique 
falling of the Rays into the Sphere of the Air, and the ſmall 
number of them penetrating from thence as far as the Earth. 
Where this one thing is to be noted, That all theſe Varieties 

of 
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3 contrary, with his return back to the Equator, and towards 
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22 Theorical ASTRONOMY. 
of Seaſons happen in the Air, in Places which in reſpect of 
us lie beyond the Equator, at the oppoſite Times, and when 
the Sun is in Signs, every-where oppolite to the foregoing 
ones. 55 | 


I5. Hath the Sun any farther Effect 26 Earth * 5 


Without doubt ; and this too is various atthe ſame time of 
the Year in divers Places or Zones of the Earth ; for under 
the Torrid Zone a Right Sphere, between the Tropicks, and 
under the Equator, tis almoſt perpetual Summer, becauſe of 
che Perpendicularity of the Rays, and alſo the more cloſer 
Union of the incident -and reflex'd Rays ; viz. becauſe the 
Sun paſſes ſucceſſively through the Vertexes of all thoſe Places, 
being never much remote from any of them. Under a Pa- 
ralel Sphere, within the Polar Circles, both Arctick and An- 
tarctick, by reaſon of the perpetual and too much Obliquity 
of the Rays, and the Divergency of the reflexed from the 
incident ones, or more truly the Fewneſs of them penetrating 
thither (becauſe moſt of them in the outmoſt Superficies of 
the Air, by reaſon of their too gredt Obliquity, are reflected 
outwards) there would follow an intolerable and perpetual Colaneſs, 
were it not that when tis Summer in the Temperate Zones, 
the greateſt Length of the Days in theſe Countries: moderated 


it notably; even as under the Torrid Zone, the perpetual | 


ſhortneſs of the Days, and ſer returns of Rains in moſt Pla- 
ces, happily tempereth the too great Heat there, by reaſon of 


which Heat moſt of the Ancients thought that thoſe Countries 


were uninhabited. 


£6, Theſe and the like Effefts then of the Sun depend, without 
doubt, on that Influence which they vnlgarly aſcribe to him as to the 
reſt of the Stars * Is there another. yet to be known beſides 
ibn? „ | £10 N 


I can know of no other Influence of the Sun on theſe 
lower Parts of the World, or any ſenſible Efficacy, except 
that which depends on his Light and Heat; nor do the Aſtro- 
logers themſelves, while they endeavour to eſtabliſh the In- 
fluences of the Heavenly Bodies by an Example of the Sun, 


** 


as being the moſt manifeſt, challenge any other of his Ef- 


ben fects than thoſe which we have already ſhewn ; viz. thus ta- 
"ns citly confeſſing, That in all the reſt of the Stars ſome In- 


3 fuence ought fo far to be admitted, as by their Light or their 
eat, they ſenſibly alter or affect this Sublunary World. 


and i | | 1 | 

of C HA 

fer ll =: PH 

the Of the Moon, conſidered as the Secondary Luminary, 

4 3 I. What # the Subſtance or Nature of the Moon ? 

ity 8 the Subſtance of the Sun is found for certain to be 

the Fiery; ſo we very probably ſuppoſe the Subltauce of 

ing the Moon to be Terrene or Terraqueous like our Earth: For, 

'of (.) That her whole Face is Opacous, and that ſhe hath no 
other Light than what ſhe receives from the Sun, or ſome o- 
rber Body, and reflects to us, is certain from hence, That in 

&, ſome Total Eclipſes ſhe vaniſheth quite, and is render d incon- 

ted ſpicuous; whereas, on the contrary, if ſhe had any proper 

uall Light, it would never be more ſeen than in the profoundeſt 

la- Darkneſs. (2.) Her Face is alſo craggy, rugged, and moun- 

olf tanous, which was perceived by the Ancient Philoſophers, 

ies ( ſee Plutarch, Lib de Facie in Orbe )) but now it is plain 

both to the Eye armed with a Teleſcope, eſpecially when the 


Moon is not at the Full; and alſo to Reaſon, from ſome leſ- 


= 

oue ſer Spots (which they call New ones) ſuftering their lacreaſe 

che and Decreaſe, and therefore varying their Site and Magnitude 

des according to the various Poſition of the Sun: Which Macule 
1 


0 are nothing elſe but ſo many Shadows or Mountains ſtanding 
between the Sun and them, as the Circumſtances do prove. 
.) And Laſtly, She hath Heterogeneous Parts, obvious 
Po, long ago to the Conjectures of the Ancients (ſee Cit. L. and 


* Lib. II. de Placitis Philoſe C. 25.) but now denionſtrated for 
N- 


certain from the diverſe Reflection of the Light: For the more 
lucid Parts muſt needs be the more Solid and Opacous, becauſe 
| — W x they 
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they reflect more Light; the more obſcure Parts, on the 
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contrary, which they call the Old Macule, becauſe they reflect 
lets, and therefore abſorb great part of it, are more Pellucid ; 
fo that they ſeem to reſemble qur Seas and Oceans. 


2. Are they not thougbt by ſome to be really Sea, Oceans, &. 


They are fo ; nor are they deſtitute of particular Reaſons 


for it: For, (1.) Beſide a fort of Tranſparency of thoſe demon- 


ſtrated Parts a little before, (2.) A Plaineſi or Smoothneſs of 


theſe ſpotted Parts is perceived by the Line diſtinguiſhing the 


illuminated part of the Half-moon from the adjoining ſhaded 


part, which is ſtreight there where it paſſeth through the 
Maculæ, but indented and very crooked where it cuts the more 
lucid Parts. (3.) The Largeneſs of theſe Plains or Seas is ſo 
great, as to anſwer fairly tothe Vaſtneſs of our Oceans ; fo 
that theſe Lunary Seas, indued with a fort of Tranſparency, 
and being in Length and Breadth two Hundred, three Hun- 
dred, and many more, German Miles, can't be imagined to be 
any thing elfe but Waters. To which may alſo be added, 


(A.) The Mountains and Promontories ſurrounding on every 


Side the Edges of thoſe ſpotted Plains, moſt evidently conſpi- 
cuous to the armed Eye: And, (5.) Certain round ſmall 
Area's ſhining up and down like Gems out of that Obſcurity 
of the Macule; which the Proportion of our Iſlands diſperſed 
through the vaſt Oceans, perſwades us that they are certain 
Iſlands: So that one may wonder much why the Ingenious 
Mr. Hugent, in his Coſmo Theory, in which he endeavours pro- 


fefledly to teach, That the Planets are nothing but certain 9 
Earths, and particularly, that moſt of them contain Waters 


alſo, and Seas in their Surface; yet he denies it expreſly of the 
Moon in P. 1 14, and the following, having brought a few 
Arguments for it, which neverthetheleſs don't yet undoubtedly 


confute this thing. 
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deck 3 | | 2 Shew me the Moon's proper or ſecond ., F it hath 


cid; f 

iT Although the firſt Diurnal Motion of the J is in De. 
5 ep bate, as well as that of the reſt of the Stars; yet a Proper 
: 3 and Monthly Motion, although the Former be denied, muſt 
ſons be granted without all doubt, and its full Period under the 
lon- pe defines a Month to us. Now this Period is conſi- 
7 of dered after a two'vid manner, either as the) re urns from a 
the certain immoveable Poiot * the Ecliptick, (v. g. from the 
ded Y Beginning of ) to the ſame immoveable Point, within the 
the Time of 27 Days, 7 Hours, 43 Minutes, and 7 Seconds, 
jore X | very nearly; which Time is uſually called a Periodizal Month : 
is ſo Or as being in Conjunction of the Suu, ſhe returns again to the 
; fo | fame after the ſpace of 29 Days, 12 Hours, 44 Minutes, 
cy, 0 * 2 Seconds, or thereabouts; viz. becauſe in the mean time 
un- y | while the 5 departs from tho , being again about to re- 
be turn to him after having Eniſhed her Circle, if ſhe had ſtood 
led, ſtill, the Sun is moved forwards every Day almoſt an entire 
ery 7 | Degree ; ſo that the D, when ſhe is returned to the former 
ſpi- 1 place from which ſhe began her Motion, after 27 Days, c. 


nall | 2 ſhe finds the Sun to be moved out of his place almoſt 27 


3 pe r and therefore hath yet two Days to be ſpent, be- 
ſed fore the can come to a Conjunction with the Sun again: 
tain Which fame Time between the two Synods or Conjunctions 
dus of theſe Luminaries, is commonly called a Snodical Moneh. 
ro- And theſe Motions and Months, both Periodical and Synodi- 
ain 1 cal, as they are beheld and meaſured from the Earth, are in- 
ers I deed ſometimes ſhorter, ſometimes longer, and therefore 
the unequal: But as they are ſuppoſed actually to happen in the 
ew Heavens, they have an equal or mean Quantity between the 
dly greater and leſſer, vi. that which we have ſhewn a little 
I before; ; viz. for the ſame Reaſon for which the proper or 

| true Motions of the Sun (i e. ſeen from the Earth) appear 

arge or on divers Days; becauſe the Circle of the Moon, 

in which ſhe performeth her Motions, hath not its Center 

ᷣpeciſely 3 in the Earth, but is really Eccentrical. Whence 

5 thoſe things which we have ſpoken in general, above in Scct. I. 


ps Il. about the 1 and Apogzums, Cc. of the 
C3 Planets, 
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36 Theorical ASTRONOMY. 
Planets, may here, all things conſidered, be particularly apply- 
ed to the Moon, eſpecially thoſe things which we have treated 
of at large in Queſt. 8. 
4.. Here alſo then may be defined the Mean Diurnal Motions of 
the Maon, ber Horary and Minutary Motions, &c. by their entire 
Motion in a whole Month, as was done in the Sun's Motions in the 
precedent Chap. Queit. 5 and 5. | 


There's no doubt of it; for if the whole Ambit of the 
Ecliptick, 360 Degrees, be divided by the Quantity of a 
whole Periodical Month ſhewn in the preceding Queſtion, it 
will give the Moon's Mean Diurnal Motion o Sign, 13 De- 
grees, Io Minutes, 35 Seconds ; and if this Quantity of the 
Diurnal Motion be allo divided by 24, its Horary Motign 
will be had 32', 54“; which being moreover divided by 60, 
will give the ſame Numbers, but marked with other Cha- 
racters, viz- 22”, 54”, Oc. for her Minutary Motion; or 
in one Minute of Time likewiſe 32“, 54, for her Motion 
in one Second of Time, &c. And after this manner are 
compoſed Tables of the Y's mean or equal Motions, ſuch as, 
e.g. are found in the Rudolphin Tables, P. 58 and 79; But 
how theſe mean or equal Motions of the) are wont to be 
reduced by help of the Equations to her true unequal ones, ac- 
cording as they are een from the Earth, may be underſtood 
from what hath been ſaid in Queſt. 6. of the preceding Chap. I. 
and what is alledged there from the foregoing ones; of which 
Fquation of the Y, Tables are already compoſed in P. 80 


and 81, Tab. Redolphin. 


5. I remember that in the Doctrine of the Planets there was 
mentioned a motion of Latitude. 5 | 


V:z. The Annual motion of the Sun from Weſt to Eaſt, 
alwaysgocs the ſame oblique way which we call the Ecliptick, 
nor doth it ever wander out of it; or if this propper Annual 
motion were only apparently in the Sun, as the Cepernioans 
would have it; this conſtant Path mult at leaſt be traced by 
the Earth: But all the reſt of the Planets move not indeed 


far from the Ecliptick, but yet not preciſely under the Eclip- 
tiek, but deſcribe more oblique Circles above or below that 


Path 
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Path of the Sun, - which will at leaſt Optically cut the Eclip- 
tick in two oppoſite Points, which Points are commonly 
called Nodes: In which Nodes A and B, v. g. (Fig. XXXII. 
N. 1 and 2.) when a Planet is in them, is faid to have no 


L.atitude, but when it proceeds from the Node A. V. g. In 
its Circle (expreſſed here by the entire black Circle) towards 

E, it gradually acquires a greater Diſtance or Latitude from 
me Ecliptick or way of the Sun, (expreſſed here by the 
W prick'd Ambit;) but from E towards B, gradually a lefler 


again; and therefore the Motion of Latitude is nothing elſe 
but the Departure of a Planet from the North Node, deter- 


mined by a certain Number ot Signs, Degrees, and Minutes. 


Put the greateſt Latitude in C or E is divers in divers 


7 Planets; and in the Moon about 5 Degrees and 18 Minutes, 


according to Kepler s Opinion, but 5 
ding to Receiolus and others. - 


6. Is there yet remaining any other fort of Motion velonging to 


Degrees preciſely accor- 


There remains a ſort of Motion of Libration or Reciprocati- 


en, by which the Face of the Moon oppoſite to us, within 
about 27 or 28 Days, and conſequently, almoſt within the 


Space ot a Month, doth as it were waver from the middle 
Quarter, between the Eaſt and North, to the oppoſite one, 
and on the contrary 5 ſo that there it ſhews, by little and 
little, a certain new part of its Body more Weſtern, which 
was not ſeen before, and hideth the other more Eaſtern part, 
which was ſeen before : Here it makes the contrary, by wa- 
vering again the contrary way; which Galileus firſt, affer- 
wards Langrenus, Gaſſendus, Heollius, & c. gathered for certain 
from the alternate approach and receis of the Maculæ called 
Caſpia, (which ſome call Mare Criſium) conſpicuous in the 
Weſtern part; and of another more Eaſtern oppoſite to it, 


do the neareſt Limbs of the Moon. 


by What ij there now worthy to be noted about the Moon > 


Her borrowed Light, which hitherto hath been obſerved in 
her Face turned towards us to be of two ſorts; one Primary, 
which *tis very evident ſhe hath immediately from the Sun, 

| 'S 2 whote 


11 38 Theorical ASTRO 5 od, becauſe 1 
14 being every way very copiouſly diffu 1 
4 they allo fall 2 binder) they are neceſſarily reflected 
if i [ad lome interpoſed — 4 and that too by Reaſon of her Roug e 
ene from her Opacous Body, way, and conſequently in the Eye a 
338 0 neſs or Unevenneſs ES h „ over whoſe Horizon ſhe "4 
KF 1 of all the Inhabitants o : e 3 Light to chem, eſpeciall 4 
e „ eee bh 9 ſhe is of a great Bulk, = 
0 y when „ eat plenty of Rays; nor is at too 4 
e and therefore pee * mts, wick ect to her Bulk; 1 
4 e Diſtance 3 Earth. The other Secondary, ſomewhat | 
. it is very ſenſible on t ſter and before the New-moons, nig 
i 3 — pr d alſo in the greater Eclipſe of the Sun; 
1 the fiſt and laſt Falx, a f bſerved, was ſuppoſed to be Proper 8 
. hen it was firſt obſe a certain 
RTF! which, w Moon aw afterwards (when in 1 
Wl n i Natural ug wor 1 midſt of the Darkneſs of the Earth's Wi 
m [1 0 Lunar Eclipſe, 825 e. in a clear Sky to be extinct) after a 
5 | tht Shadow, it was a7 pos Genuine Cauſe of it, ſhe was found 
wy Falk, | diligent Enquiry - deed from the Sun, but immediately 
e n * Earth receives the Rays of the 
1 * 1 7 
% e Godgek LR Reaſons for which the Moon doth ; 
. Bun, for the very * is much greater than the Moon) in a 
14 and that too (becauſe i hem every way ; and 
. Number, and reflects t 1 He- 
e much greater Moon is above the illuminat „5 
1 60 le tlx (when the __ fore-mention'd = 
| . Conſequently rth, which happens in the afor MW 


from the 
being no farther diſtant 
n i. e. it communicates ſome 
3 — 8 fifteen times more _ 
== Ligh bo _ the Earth, becauſe the Disk of 1 yg 
— he Dia of the- Moon ſo many times, as _ 
e f fter: So that it ought to be no and ner 
Wh foal! Light ſhould be e a ot to us, and ren 
a 
3 to us. 
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8. But what j the Reaſtn that thi Secondary Light of the Moon 
# never ſeen but before the New moons in C, and after them in 6; 
EF alſo in the Eclipſes themſelves of the New-moon in B 5 but u not 
| . ſeen except in theſe Caſes ? 


7 
r 
m2 
: p 
* 
* 


I in Eg. XXXIII. we ſuppoſe 8 to be the ſetting Sun, 
and imagine the Moon to be placed in her Circle below the 
un, and. about the Earth, ſometimes in B in & with the 
un, ſometimes in the Squares in D and 4, ſometimes in 8 
in F, ſometimes in the intermediate Places; tis evident, 
That the Hemiſpheres of the Earth and Moon, which re- 
ſpect the Sun, are illuminated by him; but that their oppoſite 
ones cant be illuminated by him, but are left quite dark, un- 
leſs they receive ſome Light from ſome other Body: And 
therefore the New- moon B, although ſhe receives no Light 
immediately on her lower Side from the Sun; yet ſhe receives 
mediately a copious reflexed Light from the whole illuminated 
Hemiſphere of the Earth, which ſhe directly reſpects: Which 
Light nevertheleſs is not perceived by the Eye (being placed 
in the full Day- light) unleſs being carried by the moſt lucid 
Face of the Sun, it be diſcern d in it, or before it, by com- 
paring it with the reſt of the more lucid Parts. In the mean 
while being moved forwards from the & B to c, the obſcure 
Face of the Moon c will not reſpe& the whole illuminated 
Face of the Earth, but only a greater part of'it ; and therefore 
receives from thence a weaker and leſſer Secondary Light, 
decreaſing alſo by Degrees, the nearer ſhe comes to the Square 
d, in which the obſcure or darkened Part of the Moon is 
placed upon the obſcure Part of the Earth, and therefore can 
receive none, or but very little Light from the illuminated 
Hemiſphere of the Earth A. Therefore the obſcure Hart of 
the Moon for the remaining whole Month, receives no reflex- 
ed Light at all from the illuminated Hemiſphere of the Earth, 
except when beyond the laſt Quarter towards C, ſhe re- 
ſpects it more and more directly again a little before the New- 
Moon. ; | | | 


* 
e 


C 4 9. But 
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leſſer part of the illuminated, and the greater of the obſcure 


part appears in ſight, it obtains the Name of Nova Luna, No- 


by Dolo to be wo and Forty times, by Neciolus hve and Fifty 


9. Rut what i the Cauſe of the diverſe Phaſes or various Figtra- 
tion in the Secondary Luminary ? | 


The Cauſe of theſe Appearances is to be ſought from this, 
That the Hemiſphere of the Moon illuminated by the O, is 
not the very ſame; which we ſee from the Earth (except 7 
ence a Month, 2. in the Full- moon) but ſucceſſively 
another and another; viz. in the Full moon, or in the & F, 
the ſame Hemiſpherical Face being wholly illuminated at once 
by the Sun, is ſeen from the Earth: But in E and e, before 
and after the Full- moon, the whole Face of the Moon is 
not illuminated, but only its greater part, thence called ini; Ml 
xveTos, or Gibbous: In d and D only one Half part of the 
illuminated Hemiſphere, and Half the obſcure one is ſeen 
from the Earth ; therefore called H;y670ues, or divided into 
two Parts, viz. in the U Aſpect: Moreover in e and C the 


Hemiſpheres, is preſented to the Eyes ; the former of which, 
by Reaſon of the Falx or crooked Horn, is named Cornuta, 
Cerniculata, and Falcata, in Greek yunyeuSds, the Half mocn : 
Laſtly, when in the G or B nothing of the illuminated 


vilunium, Interlunium or the New moon. 


10. What things of note are there to be farther obſerved 
about the Moon ? | | | 


Her Figure, as in the Sun, is really Spherical; which may 
be ſeen diſtinctly through Tubes, and by the naked Sight 
plain enough after its Dichotomy, and about its Gibbo/ity at Sun- 
ter ; but apparently, with reſpect to its Surface, tis Plain; 
and as to the Ambit of its Disk Eliptica!: All which are plain 
from the ſame Cauſes which we have brought about the Sun 
in the preceding Chap. Her apparent Diameter in Apogæo, 
according to Tycho, is almoſt 3 1 Minutes.z with Reccrolus 27 : 
In Perigzo the former reckons it to be 33, the latter 35 Mi- 
nutes, very nearly. Hence her true Magmieude is found from MY 
this apparent Diameter, and her true Diſtance from the Earth - 0 


times 
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than the Earth; and her Hemiſpher ical Area or Su- 
about a 1 5th part of the Hemiſpherical Disk or Sur- 
the Earth: From which tis conchuded, Thar *the 
Earth, illuminated by the Sun, reflects fifteen times more Light 
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1 12. Bue the common Tradition zeachetly us the contrary, which 


aſeribes divers Powers to the Lunar Rays ? 
Nor do l deny this; but yet this is allo certain, That ma- 
y things deliver d by Tradition are found to be falſe, by thoſe 


4 


dicd Mind: Wherefore when Verulamius, in his Sylva Sylvarum, 
Experiment 890, had declared at length the following things 
according to the common Opinion, (1.) That the Moon at. 
tracts Hear from Bodies, and therefore makes them cold; (2.) 
"38 That ſhe cauſerb Putrefaction; (3.) That ſhe increaſes Moiſture 
in Sceds, Herbs, Hair, the Brains of Animals, in the Marrow 
of the Bones, in the Fleſh of Oyſters and Cockles, &c, (4.) 
And Laſtly, She excitet and provokes the Spirits in Epileptical Per- 


ſons, and cauſeth other ſenſible Alterations in intirm or diſeaſed 


Bodies, Sc. Vet he prudently adviſeth us to enquire more cu- 
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13. Do you doubt then of theſe things that aro ſo commonly de. 1 


liver d? | 


I do ſo indeed, and not without Reaſon : For as to the firſt N 


J confeſs, That ſometimes when the Light of the Moon in- 
creaſeth, the Cold increaſeth alſo in the Air; but I affirm it 
for a Truth, (I.) That Lhave often found by the long Ex- 
perience of above nine Year, That in the Increaſe of the Moon 
alſo the Air hath been warm, and again colder in her Decreaſe : 
(2.) That whereas in the Increaſe of the Moon oftentimes 
the Cold alſo increaſes, I affirm that to happen altogether by 
Accident; viz inaſmuch as the Pureneſs. and Clearneſs of the 


Air, is joined with the Increaſe of the Moon's Light: For as a ü 


Man in the Winter Time lying in Bed, but without the 
Cloaths upon him, will grow very cold, by which otherwiſe 


the Heat exhaling from his Body is retained and kept about 


him; ſo when the Moon ſhines, becauſe the covering of 


Clouds (which otherwiſe detains the Heat ariſing continually 


out of the Earth about it) is removed, its ſuffers the aforeſaid 
Heat to vaniſh in the Air, the Earth thus becoming cold not 


by the Lunar Rays, but by the Defect of its own proper 


Heat: Likewiſe, (3.) The Moiſture in the Nocturnal Air, 
found in clear Nights, depends of it ſelf on the Dew which 
falls only in a clear Night, but by an Error is attributed to 
the Rays of the Moon. And hence it is probable, (4.) That 


the Effect of Putrefaction, it being promoted more eaſily in 


an open and ſerene Air, than in a cloſe Place, or cloudy Air, 
is cauſed rather by that Dewy Moiſture, than by the Light or 
Influence of the Moon. (F.) and Laftly, Thoſe are called 
Lunaticks, according the prefent Prejudice of People's Minds, 
who have the Epilepſy or Falling Sickneſs; yet I queſtion 
whether; if any one will make a dilligent Obſervation, they 
will tind that the Falling Fits of all Epileptical Perſons happen 
about the New of the Moon, Full-moon, and Half-moon, 
more than in the reſt of the intermediate Days; and not ra- 
ther from ſome internal Decay of the Spirits, returning after 
the Interval of certain Days, in ſome ſome ſooner, in others 
later, juſt as the divers Symptoms of Feavers return at cer- 
rain Intervals of Days, although not at all anſwering to the 

= | aforeſaid 
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8. coreſaid Changes of the Moon; certainly tis undoubted ly 
me — thoſe wretched Fits can't proceed from the Light 
Moe the Moon, even from this, That they happen as well in 
ie New of the Moon, as in the Full - moon. 


4 14. Bur ehey judge, That the reciprocal Tider, or Ebbings and 
4 lowings of the Ocean on the Shores, are cauſed by the Moon, even 
om this, That theſe Motions have an evident Connexion with the. 
orion, of the Moon. 3 ONS | 
I I believe the fame my ſelf, ſeeing that commonly in the 
Shores of any Maritime Place, the flowing in of the Waters 
begins when the Moon riſeth in that Place, and continues and 
:ncreaſeth continually, till ſhe arrives on the Meridian; but 
WT after ſhe is come thither, the Waters begin to fink by little 
M7 and little, and to retire from the plain or level Shores, this 
& Decreaſe continuing again till the ſetting of the Moon: But 
Vithin a very little Time, while the Moon begins to decline 
towards the lower Meridian, a new Influx or Acceſs of the 


TS - 5 1 . 

1 

m_— 4 

e 

x: + * 
= 

av? "= A 

Ro”. 

5 


\ "08 
_— $ 
70 TY . 


7 2 . N ”" 
, 18 * 1 jag 


2 
643% 
en 
N F 9 
e 
e 
1 = & 


"7 7on, after the ſame manner every Day the Seas begin to flow 

about + of an Hour later, &c. which evidently ſhews, either 
XX trhatthe Diurnal Motion of the Moon depends on theſe Moti- 
ons of the Seas; or much more credibly, theſe on them; not 
to mention any thing about another both Monthly and Yearly 


% 


"= 15. Aſter thu manner then the Influence and Efficacy of the 
Moon upon the Earth ill clearly be demonſtrated. 


n 
ee 


Ik by Influence you underſtand ſome active Power and 
Efficacy, exerciſed eſpecially by help of the Light, the Thing 
is not yet ſo plain as you think for; ſecing that this Effect of 
the Sea's moving to the Shores, follows no leſs when the Moon 
is void of Light, than when tis Full- moon. Moreover, the 
b Þ Ingenzous 
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Ingenious Hypotheſis of Carteſius fairly ſhews, That the Moon 
produces theſe Eflects not by doing or acting any thing, but: 
only giving Occaſion paſſively, that the Etherial Vortex flow- 
ing more diſturbedly between her and the Earth, than in an 
other Place, preſſeth the ſubjacent Air, and by help of this, 
the Waters lying under it more than in other Places, and 
being gradually preſſed more, the nearer ſhe comes to the 
Meridian, ſhe thruſts them out by Degrees on the Shores 
but as ſhe declines by little and little towards the Weſt, 8 
the Preſſure alſo by Degrees being abated, ſſie makes them 
retire back by their proper Weight to the Middle of the - 
Sea, Sc. Which Hypotheſis, being deduced more at large 


M in the particular Phyſicks, ſhews plain enough that the Moon 
15 gives Occaſion to ſuch Effects in the Ocean, not ſo much 


n . | - 
Hi ſi ls by any effectual Operation or Influence of hers, as by 
mr 160 1 the Nearneſs and Motion of her great Body: Which Ef- 
| 1 | 0 h fects therefore depend on her more by Accident than 
00 * * 
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EKA II. 


4 T Of the E * being the Third. among the ci Pla- 


net of the e 


22 do the Copernicans cir aud in thy their Pri- 
1 — and New Planet ? 


; \ L L thoſe things almoſt which we have hicherto conſi- 
F der*d in the Globe of the Moon: For, (I.) That the Face 
|. of the Earth is Opacous, 5. e. deſtitute of proper Light, but 
yet receives a Diurnal Light from the Sun; and moreover is 
A Mountanous and Uneven: Laſtly, That ſhe is compoſed of 
parts of a different Nature, Dry and Watery, we are fo much 
more certain than of the Moon, by how much the nearer we 
1 are to behold all theſe things. Alſo, (2.) As we ſee here 
a 1 nigh at hand the Shadows of Mountains to be longeſt at the 
iſing and ſetting of the Sun, but about Noon become gra- 
owl thorter ; ſuch as we may eaſily ſuppoſe will appear to 
* © the Eye beholding them afar off (e. g. in the Moon) like thoſe 
mall and changeable Spots, which being obſerved in the 
bi 9 Moon, we call New and Temporary Spots : Alſo, as the very 
4 fame Eye beholding the Face of the Earth (which i is Hetero- 
1 4 | genious, according to the Suppoſition) will ſee the Watery | 
4 5 Parts, becauſe they abſorb a great part of the Sun's Rays, 
© like the Aurient and larger Spots of the Moon, and the Ter- 
9 Irene Parts, as there alſo much more Splendid; therefore will 
ſee the Earth's Disk ſpotted after the ſame manner, as we be- 
| 9 hold the Moon's Disk from the Earth. Moreover, (3.) They 
uppoſe that the Eye placed in the Moon, would obſerve vari- 
8 ous Motions in the Earth, ſome of which nevertheleſs would 
be meerly apparent ones, and by a certain Prejudice or Fore- 
I * Ws would be attributed to the Earth; but the others ought 
co be really attributed to it. 


2. What 
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2: Nhat would thoſe apparent Motions be, which by a certain 
Prejudice would be attributed to the Earth ? Os 
There would be Three ſuch Motions, by Prejudice ſeen in 
the Globe of the Earth; viz. by the Eye ſuppoſed to be in 
the Moon, and actually moved with it Three ways; viz. (I.) 
A Vertiginous Motion, to be performed within the Space of a 
Month: (2.) A Motion of Tranſlation, which is alſo Monthly 
through the Twelve Signs: (3.) A certain leaping or wavering 
Motion of the Earth, ſeen ſometimes to aſcend above the Hori- 
zon of the Spectator in the Moon, ſometimes to defcend ; 
viz. becauſe the Moon is aCtually moved by a triple, and that 
roo equable and moſt placid Motion, as we have ſeen in the 
foregoing Chep. The Obſerver in the Moon, if there were 
any there, could be no more ſenſible of thoſe Motions, than 
a Man carried placidly and equably in a large Ship upon calm 
or ſtill Waters ; and therefore would attribute thoſe Motions 
he undergoes (but ignorant of them) to the Earth : For, (1.) 
While he is carried about the Earth, together with the), in 
the Space of a Month, ſuppoſing himſelf in the mean time to 
be at reſt, and yet looking on the Face of the Earth, he would 
ſee it alter continually ; and therefore muſt needs judge, That 
the Earth being revolved by a Vertiginous Motion a contrary 
way, preſents to him ſucceſſively a new Face. (2.) While 
in this fame Gyration about the Earth, he, with the D, is 
carried under the Ecliptick from one Sign to another, (e. g. 
from & to E, Fig. XXXIV.) he being not ſenſible of this 
Tranſlation, would neceſſarily attribute a contrary one to the 8 15 
Earth, (from m to 7.) (3.) And Laſtly, While he, with 
the D, is ſwinged by the Motion of Libration from a to- 
wards the Right-hand to 4, and on the contrary ; being alſo 
ignorant of this Motion, would ſee the Earth every Month: 
alternately to deſcend to his Horizon raiſed in bc, ſometimes 
to aſcend reciprocally above it, being depreſſed in ef: And 
yet all theſe Motions would be nothing but meer Deceptions 7 
in the Eye of the Moon's Inhabitant, which is actually mo- 
ved. 8 | | oo 


) 
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3. But 
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3. But what are theſe Motions proper to the Earth according to 
„ Copernicans? | | 
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Bodies of a ſtupendous Magnitude ought to perform with an 
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1 ing the ſame in every reſpect, which otherwiſe we attribute 
| "WM s a proper Motion to the Sun, carried ſucceſſively through 
N * = . : 
A Be. and which more truly, and alſo of neceſſity, is attributed 
pf the Planets about the Sun to be carried about through his 


Ine 12 Signs of the Ecliptick from V through O, I, S, 
o the Earth, if we ſuppoſe the undoubted Motion of the reſt 


5 10 


Faſt Vortex: For ſince, without all Controverſy, our Earth 


oſſeſſeth the middle Place between & and 9, which are 


Fl. 
iP 


1 
7 1 5 

IS 
3 


Pearer to the Sun; and between &, , and B, which are 


; 
A 


Heavens, which is ſuppoſed to carry all them about in 
Time leſſer or greater than one Year, muſt needs 


; 9 Poles always directed to the Arctick and Antarctick Poles of 
e World, the Earth's Annual Motion of Revolution not at 


| qe Globe of the Earth, painted according to the Elevation of 
the Pole, and faſtened to the Top of a Ship's Maſt, (but fo 


jo en. 
e 
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from one Pole of the World towards the other) while at the 
ſame time that, together with the Ship or Veſſel, is moved 
round in a round Lake, Gc. f 


4. What are there moreover worthy to be noted about thi Planes | we - 
of the Copernicans ? WE. | =. 
(1.) Its Diſtance from the Sun, which is the fame as that of ü 
the Sun from the Earth; viz. this being equally as uncertain "if 
and doubtful as that. (2.) Irs Lighe from the Sun, which is 
twofold; one of which it receives immediately from him, 
which may be called its Diurnal and Primary Light; the other 
its Nocturnal and Secondary one; both of them very well known PF 
ro us. (3.) The Phaſes or Appearances of the Primary Light, * 
which are to be ſeen in the Face of the Earth from the 5; 
juſt as the divers Figurations of the ſame Primary Light in 5 
the Face of the D over-againſt us, offer themſelves in view 
to us from the Earth under the Names of the New-moon, Haf-. 
: noon, Dichotomous, Gibbous, and Full- moon; but with this Dif- nh 
ference, That the Earth would ſeem full of Light to the Inha- 
bitants of the 9, (if there were any) at the ſame time in 
which the Earth's Inhabitants would ſee the New- moon; the 
former Gibbous, when theſe ſee the Half-moon, &c. as may 
eaſily be ſhewn to the Eye from Fg. XXXIII. 


5. What Figure would the Earth feem to have, being ſeen 
the Eye ſuppoſed to be in the Y And what its true Fi- = 
gure 0. 5 1 

That Focmer depends on this Latter, and this Latter is 
known only by Reaſonings, ſeeing it can t be known by the 
Senſe becauſe of the Vaſtneſs of the Earth, which at ohe 
View can't be ſeen by the Eye. And theſe Reaſons, demon- 
ſtrating the Figure of the Earth to be Spherical, (as alſo that 
of the Moon, and Sun, and the reſt of the Stars) are theſe 
which follow: (I.) The greater or leſſer Meridional Elevation of 
the Stars and Poles, obſerved by thoſe which go from South to Þ 
North, or on the contrary from North to South. (2.) . 
riſing and ſetting of the Stars, Which is ſooner in the more Ea - 
{tern Places, and later in the more Weſtern. (3.) The Round- MR + 
 weſs of the Earth's Shadow, obſerved in all the Lunar Eclipſes. 


the i 22 4.) The greater and ſucceſſive Diſcovery, &c. of things ſeen afar off, 
ved q of Ships, 1 Sc. eſpecially being ſeen ſucceſſively in 


be. " of the Ocean: Which very Reaſons, by help of 
es ht Explication, will become very evident. Moreover, 
1 FE ſeen Co the-, it will appear, as the doth to us, 
4 "rs like a Diſh, and ſorthetimes (if an Atmoſphere, as our 
1 1 \ir, ſurrounds the Globe of the 5) Eliprical of Oval; as is 
lain from what hath been faid'in the former Queſt. about the 
Figures, of the Sun and Moon. et. 


6. Laſtly, What Mag onitude would the Earth appear 0 haves 


nr 's eig [cen from the D? 1 bas # ber true Magnitude "Me. 

gbr, . | The apparent Diameter of the Earth, if it beodatelved to 
» ; ee ſeen from the) in Perigzo, would be, according to Ricci 
inf 11 Mes, above 2 gr. and conſequently, at leaſt, Quadruple 
iew he Diameter of the D or Sun beheld from the Earth ; but 
n Apogzo not full 14 gr. So that by this means the Area of 
Dif- ale of of the Earth, ſeen from the D, ought to appear about 


ofteen times larger than the D's Disk ſeen from the Earth. 
e in 1 But as to its true Magnitude, (1.) In Circumference, i it is found, 
"M y the Elevation of the Celeſtial Pole's increaſing or decrea- 
ng one Degree, after every fifteen Miles finiſhed to the 
y 1 North or South, to be 5400 German Miles; and therefore, by 
WV irtue of the Archimedian Proportion "5 which the Circumfe« 
Pence of a Circle hath to its Diameter, it is in Diameter 1719, 
Z And in Semi- diameter 860 ſuch Miles. (2 ) As to its Superfi> 
Pies, (which, by Geometrical Rules, is found by multiplying 
| 2 3 the Diameter by the Circumference) it contains 6288000 
auare Miles; 1. c. of ſuch ſquare Area s; every one of which 
i 4 equal, both in Length and Breadth, to one whole German 
on- Mile. (3.) And Laſtly, As to its Solidity or intire Capacity, 
3 7 G Rules having multiplied a Third Part of the 
1 3 buperficies into the Semi- diameter, you will find it to be 
66256000 Cubical German Miles; 5. e. ſuch Die · like 
to þ Nh ieces; every one of which hath the Length, Breadth, and 
| ö eke of an entire German Mile 
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Tn fs” 


fore to be called True and Real Obſeurations ;, or others ſhining 3 


"© 1 487 RO NO MY. 


7. By thi means then, if. the Copernicans reckon the Eoth 
for 4 Sear, perhaps they may alſo attribute ſome 1 to my 
_ toith * to the Moon POET” 


If any flicacy of che in this Earth could be demonſtra- 
ted for certain, eſpecially being to operate it by the Mediati. 5 
on of the Light; there could be no doubt but t at the * 1 
nd forme Influence or Efficacy upon the nay, not 
only ſome, but a fifteen times greater, becauſe 5 Light in i 
mitted and reflected from the Earth to the 5, is- blies times 
greater and ſtronger, _ that which is man from * ». 
tO wan n. | - | | 


CH A P. IV. 
0 the 1 of the Sun, Hoon, aud Burch. 


N. * 
9 7 
. * * 


e do we _—y undeiftand b the War Belen? 


Ins ſudden Defect of Light, with which the Catetha 1 | 
Bodies ordinarily ſhine either by Night: or by Day; but v 4 
which happens from ſome 1 Cauſe which may be fore. 1 
known, whereby either thoſe Bodies which ſhine by a botrow- Þ . 
ed Light, are actually deprived of it for a ſhort Time, there- 3 , » 


either with their own proper or a borrowed Light, are only i 
covered and hid 200 the obſcure Face of another . 8 9 1 


4 


* 
5 


4 C © Of what ſort of them, and iphat ti properly the Eclipſe of the 


8nd 

I: is of the latter fort, 5. e. a fort of Occultation only, not 
ny Defect, or Extinction, or Diminution in the Light of the 
25 [+ Sun it ſelf, but rather a certain real Defect of that Light in 
Ine Superficies of the Earth, as we ſhall fee hereafter, The 
t Lauſe of this Occultation, after the many Fables of preceding 
0 rimes, was firſt found out by Thales 3 now 'tis very certain 
hat tis the New+-moon paffing by between the Sun and 
b, Eyes of the Earth's Inhabitants, and with irs Opacous Body; 
a n6-wiſe obſcuring or darketing the moſt Lucid Body of 
be Sun, but only covering it either totally or in part, in tha 
mean Time turning her own obſcure Face to us; which the 
EV ulgar, being ignorant of the true Cauſe, taking falſely 
or the darkened Face of the Sun, do attribute ſome Defect or 

rue Eclipſe to the Sun. „ | 

"T8 | 3. If the Nem. moon hiding the Sun from the Earth, # the 
rue of the Solar Eclipſe, ſuch a one ought ſurely to happen in every 
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New: moon? 
This Conſequence would be of Force, if the Circle or 
ay of the Mee were preciſely placed under the Ecliptick 
1» \ or Way of the Sun: But now, ſince it bath pleaſed the Al- 
; „ viſe Creator to place that obliquely under this, that there 
might happen ſome Optical Interſection of both their Paths; 
= comes to paſs, that thoſe New-moons only, which happen 
r this very Point of Interſection A or B, (Fg. XXXII. 
n. 1.) which they commonly call the Node; or not very far 
"5 rom thence in G or H, viz. where the Aggregate or Sum 
r the viſible Semi-dizmeters of the © and 9, is greater 
han the viſible Latitude of the 9, or the apparent 
iſtance of both their-Centers, can-cauſe fuch Occultations 


Latitude, is greater than the Sum of their apparent Semi- 
iameters) there can none happen. And in the Nodes them- 


: 


elves, A and B, where the ) hath no vilible Latitude, the 


Wy D's: * O Occultation 
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fore of Spurious Eclipſe ? 


much greater, and indeed fifteen times larger than it. (2) 
Nor is it ſeen alike in all Places of the Earth in which it is 
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Occultation of the © becomes total; and indeed for ſome 
Time, when the Disk of the ) in Perigzo, appears greater 
than the Disk of the © in Apogæo, and its Shadow is exten 
ded with its Point beyond the Superficies of the Earth, (as in 
Fig. XXXVI.) but without any Continuation at all in a leſſer 
Diſtance, when the Point of the ? 's Shadow doth but juſt 
touch the Surface of the Earth, (as in Fig. XXXVII.) But in 
Apogzo, when it appears much leſs than the ©, eſpecially 


when he is in Perigzo, and the Point of the D's Shadow 
reacheth not ſo far as the Earth, (as in Fig. XXX VIII.) 8 


ſometimes the) being centrally joined to the O, ſhews to WF. 
the Inhabitants of the Earth the whole Limb of the ©, ſet i 
like like a Golden Bracelet about her; and from thence tis 
called an Annular Eclipſe. Laſtly, Without, and yet near the 
Nodes, they are only Fartial, as in H and G, and are cal 
led Lunular. e . RY 
4. Are there yet any more Circumſtances to be noted about thn ie 


n 
ks 


There are indeed ſome, and chiefly thoſe which follow? 


conſpicuous; but when in ſome Places it is total, (as in thoſe G I 
Places which the Shadow it ſelf of the Moon cd (Fe * 


£4 
is wt 


XXXVII.) toucheth) in other Places tis only Partial, as in 
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15 


9 


*. "TY 
. Pr, 
ab g 75 
by 
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Places lying without the Shadow, and in the Half-ſhadow ; 3 | 
viz. Which can't be illuminated by the whole Body of the Sun, 


IF 

7 * 
KR 
9 2 


becauſe part of the Moon is at leaſt interpoſed (as in d, Fg. 
XXXVI1I, and others lying nearer the Shadow :) Laſtly, i!; 
ſome Places there is no Eclipſe, as in a, from whence the 9 : 
K 


* 


whole Sun may be ſeen. (3.) The Eclipſe of the Sun hãp - 
Rs 1 

pens not at the ſame Time in all Places which ſee one, but 
happens firſt to the more Weſtern Parts, after to the Eaſtern: 
OY . And 
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And (4). It always begins on the Weſt Side of the Sun, 
vhere the fame alſo firſt emerges again : Both which is, be- 
15 P cauſe the Moon at firſt is more Weſtern ; but by reaſon of 
'M the Celerity of her own proper Motion, having at laſt over- 
ut taken the Sun, muſt needs hide his Welt Side firſt, and that 
a" 9 is oo firſt from the Weſtern Places of the Earth, "afterwards 
eing moved forwards from the Eaſtern Places alſo. (5) 

and Laſtly, In moſt Eclipſes of the Sun, the obſcure Disk 
of the Moon is n to have ſome ſmall Light, which 
a 4 ö che receives wholly from the Earth, the greateſt Part of which 
„: Gill illuminated by the Sun: See above in Queſt. 7. and B in 
r. XXXIII. 


5. What t; the Eelipfe of the Moon? 


nis a true or real Privation, or Loſs of Light in her, eſpe- 
Cially ber Primary Light, happening becauſe of the Interpoſi- 
Hy ud tion of the Earth, intercepting the direct Rays of the Sun from 
Hilluminating the Face of D, and involving the in its Sha- 
7 dow: And therefore ſuch an Eclipſe never happens except in 
* « ghe Full-moon, becauſe in all other Caſes beſide this, the 
"Pp Harth is never placed in the Middle between the © and ), as 
4 . x; ppears from Fig. XX XIII Neither doth it happen in every 
- | Full- moon, — of the abovemention d Obliquity of the 
1 Moon's way under the Sun's ; but in thoſe Full- moons only 
Vhich happen either in the Nodes themſelyes, or nigh the 
1 2 odes of the Moon's Orbit (about A or B in Fig. XXXII. 
1 1 . 2.) vi. where the Aggregate of the apparent Semi- dia- 
7 meters of the Þ and Shadow of the Earth, is greater than 
be Latitude of the D, or the Diſtance between both their 
Centers: But if &, ©, and D, . e. G, D, and Shadow 
1 Pf che Earth, happen farther from the Nodes (e. g· in C and 
9 F) where the Latitude of the ) is greater than the Aggre- 
ba = of the Semi- diameters; ; there W no Eclipſe of the 


„ In 1 
'the oh Fi! 6. Without 1 8 in bi for of Eclipſes ” there are ſain 
hap* | vhs N Circumſtance: worthy of Note ? 


= You gueſs right; for (1 0 Becauſe thi Sum of the Semi- 
1 diameters of the ), and the Shadow of the Earth, is greater 
1 D 3 than 


11 


regard of the whole Earth, theſe are no leſs in number * 


to the O, is conſiderably greater than her Disk: Alſo without | 


ters together. (3.) All the Eclipſes of the ) are Univerſal, 
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than the Aggregate of the Semi- diameters of the O and D, al 
- the former is at leaſt 53, the latter, at moſt, not quite ww 

5 ;) tis evident that the Lunar Eclipſes may happen in a , 53 
eh Latitude of the D, and Diſtance from the Nodes; WY; 
and conſequently, in reſpect of one and the ſame Place in the Ley 
Earth, may be obſerved oftner than the Solar, although, in 
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the former. ( 2.) In the Nodes themſelves, A and B, the 1 
Eclipſe of the D is total, and with the greateſt Continuance, F 
becauſe the Section of the Earth's Shadow, where it reacheth * 
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the Nodes it may be total, and that either with ſome Conti - 4 1 | 
nuance nigh the Nodes, or without any Continuation (as in 
K) a little farther from them; but at a greater Diſtance ban 
this from them, tis only Partial, (as in G, H, and I.) Laſt- 
ly, None at all in C and F; viz. according as the Latitude 
and Semi-diameter of the) ' together, are either leſs than | „ ; 
the Semi- diameter of the Shadow, or equal, or greater, or MY 
even the Latitude alone, greater or equal to both Semi -· diame-- 


z. e. are conſpicuous in all the Places of the Earth which have Wo: 
the D above their Horizon; and are every-where of the 8 
ſame Magnitude and Duration: and begin and end at the ſame 
Moments, although, according to the Diverſity of the Meri- 8 
dians, they are numbered variouſly. (4.) Every Lunar E- 
clipſe begins on her Eaſt Side, where the fame alſo emerges ne 
again ; becauſe although ar firſt ſhe be more Weſt than the | b 
Shadow of the Earth; yet, becauſe her own proper Motion 
is more ſwift, ſhe at laſt overtakes it, and therefore firſt enters IM 
with her Eaft Part. 2» 


7. There ſtill remains two remarkable Circumſtances, (T.] Tbat 3 1 
the Moon, even in the midſt of her Eclipſe, commonly ſhews a " 4 
of glittering ſmall Light : (2.) That before ber Entrance into the 
Shadow ſhe grows very pale: ] deſire to dur the Reaſon of bob Wy 
; b eſe 2 8 4 N 


That r Light formerly was ; thought to be Natural and 3 774 
Proper to the Moon, and that fo long, till in a certain Eclipſe, 
Anno 1642, although the Heaven or Air was ſerene cl 

clear; i 


ada, mand AY hal oo whos at. R 1 2 
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. dear; yet it was ſo fully extinguiſhed in the Middle of the 
1 Shadow, that for the Space of one whole Hour it could not 


be ſeen in the Shadow of the Earth; which could never have 
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been if that Light had been Propper and Natural to the Y. 
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cuous in her Eclipſes? And whether ſhe could in this more 
rare Caſe be totally deſtitute of it? After the Opinions of ſe- 
veral, declared in Lib. IV. Chap, VI from Numb. I 1. Ricciolus 
irres this far more probable one, with Gaſſendus, Kepler, and 
others, in that following Numb. 12. which we have here illu- 
IT ſtrated in Fig. XXXV. viz. That the Moon is neither illumi- 
| 0 6 ; nated direly and immediately by the Sun, becauſe of the 
lnterpoſition of the Globe of the Earth; nor by the Face of 
che Earth by Reflection, (as in the Solar Eclipſes, and about 
ke reſt of the New. moon; ) but that ſhe is illuminated in her 
ngreſs and Egreſs in k and / by certain Rays of the Sun 
67 5 refracted in our Air (about 4 and F) and tranſmitted croſs- 


9 5 ſhe becomes then deſtitute both of direct and reflected, and 


ke Earth, and all other Opacous Globes, project not only a 
ſort of Conical Shadow dyn, but alſo a fort of Half Shadow 
in Shape of a Top 4g b; viz. which Space all the Parts 
of the Sun can't illuminate, as they do the reſt of the out- 
moſt Spaces in and m, but ſomuch the fewer, the nearer 
he Parts of that Space come to the Shadow it ſelf d » f: 
From which *tis manifeſt, That the Moon between i and 4, 
after her Entrance inte this Space, muſt needs grow paler and 
N paler; and that after her going out of it between / and m, 
0 the mult looſe this Paleneſs more and more, | 


D4 8. Laſtly, 
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Secondly, It can never be Total, becauſe the Moon's Disk is 
fifteen times leſs than the Disk of the Earth; and conſequently 


'Laftly, In Figure it differs much from the Solar and Lunar 
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8. Laſtly, Hoo do you define the kel of the Earth 2 


I fay, That the Eclipſe of the Earth is a real Privation or r 
Loſs of Light in her, (eſpecially her Primary Light) happen- 
ing by the Interpoſition of the Moon, intercepting and hin- 
dering the direct Rays of the Sun from illuminating the 
Earth, and involving the Earth in her Shadow, or at leaſt in 
her Penumbra or Half-ſhadow : And therefore, as often as 
the Sun is hid, and apparently Eclipſed from the Earth by 
the Moon; fo often is the Earth really deprived of its bor- 
rowed Light, and ſuffers a true and real Eclipſe; which even 
pur Senſe proves in total Eclipſes of the Sun, which cover the 
Earth with thick Darkneſs, and ſometimes fo great, that the 
Stars appear about the Sun even a Noon-day. Whence alſo ß 
theſe real Eclipſes of the Earth have Circumſtances and Pro- 
perties partly common with the Solar and Lunar, alſo parti 
proper and peculiar to her ſelf, | | 


9. Mhat are thoſe Properties and Accidents ? 


Firſt this, That there happens no Eclipſe of the Earth ex- 
cept in the New. moon, where the Face of the Moon oppoſite 
zo us is immerſed in Darkneſs; and on the contrary, the Earth's 
Face oppoſite to her is full of Light; yet not in all Full- 
moons, for a Reaſon given above about the Solar Eclipſes. 


her Conical Shadow (in that Part eſpecially which reacheth to 
the Earth)is very ſmall ; ſo that it can darken but a ſmall Portion 
ofthe Earth like a fort of round Spot. Thirah, Yet tis univerſal 
as the Lunar; . e. it is ſeen at the ſame Time in all the Points 
of the Moon's Disk, if we may ſuppoſe any Spectators to be 
there. Fourthly, It begins on the Weſt Side, and ends in the 

Faſt, as the Solar Eclipſes, for the-ſame Reaſon on both Sides. 


Eclipſes ; for not only at the Beginning and End it would ſhew 
to the Eye placed at a great Diſtance (eſpecially being well 
armed) ſuch Lunuls (but much larger) as are ſeen N thoſe 
partial ones; but alſo an entire mall Circle of the darker 

Shadow 
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i 1. and a Circle of the weaker Penumbra or Half. ſhadowy 
1 Jomething larger indeed in it ſelf, but in reſpect of the illu- 
pinated Disk of the Earth but ſmall) appearing like certain 
if 0 Pune moveable Maaulæ in the Face of the Earth, almoſt the 
| 'P Ble Time of its Eclipſe; for the ſame Reaſon altogether 
15 4 the like Phænomena's are now obſerved through Tubes in 


5 illuminated Face of &, as ſhall be faid hereafter. 
as IO., Do there yet remain any other ching worthy of Note ? 


| There are ſome ConſeQaries flowing naturally from what 
3 9 ath been ſaid: (I.) As often as the Inhabitants of the Earth 
0 9 e an Eclipſe of the Moon; fo often thoſe of the Moon, if 
pere were any, would ſee an Eclipſe of the Sun, and indeed 
1 Total one, and with a very great Continuance. (2.) As 
ten as an Eclipſe of the Sun happens on the Earth, and 
perefore is deprived of her Primary Light; ſo often the 
oon alſo ſuffers an Eclipſe, at leaſt of her Secondary Light. 
7700 "7 Neither can there be any Eclipſe of the Moon, but that 
"i 'x he Earth is alſo deprived of its Secondary Light. (4.) And 
kerefore (which is a Paradox) the Eclipſes of the Sun, Earth, 
J 5 10 d Moon, always happen together. (5.) Conſequently the 
| Arth and Moon ſometimes are the Cauſes of their own Eclip- 
. , Ge. From which, over and above, may * wy deduced 
I. 1 9 me curious Mora * 


* 1 1. Phat doth there remain to be noted about the Eſtimation of 
ty | 1 Pipes ? Alſo about their Signification and Effect. 


7 There is eſtimated in them chiefly their Magnitude and Du- 
1 p:;0n : The Former is determined by the number of Hours 
ad Minutes ſpent from the Beginning of the Obſcuration to 
'W the End, by help eſpecially of Clocks or other Automata fur- 
\ I ſhed with their Pendulums: The Latter is defined by 


the 4 Y - BS (which are twelfth Parts of the apparent Diameter of 


ics, Wilt Luminaries equally divided) and their ſixtieth Scruples ; 
dar 0 x thich is ſomething commodious and more uſefully by Decimel 
ew Lines. But as to their Significations and Effects, the Aſtrolo- 
ell 4 gers attribute various and dreadful ones to Eclipſes ; ; and 
ofe bh ome there are who will have them to be the Forerunners of 


Funiſhments due to us for our Sins ; but * firm Bottom 
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as far as I can know or underſtand, - both becauſe, according 4 
to the Courſe of Nature, all of itiem have happened, without 
doubt, even before the Fall of Man; and alſo, becauſe theſe 
Phænomenons are preſented to the Globe of the Moon, as 
well as to that of our Earth; and the Eclipſes of the Sun 
would there indeed appear much larger than ever they did in 
this Earth; not to mention the Eclipſes' of the Gircumjovials 
and the like, from which equal Effects might be 6g to hap- 
pen in the Body of n, but only the Ti ght of the Sun iſ 
and Moon in their Eclipſes is withdrawn from the'Earth | 
And what Hurt can there be feared from thence in fo ſhort z 77 
Time, ſeeing that every Night we are without the Light 1 1 
the Sun, and that too to our Benefit; and every Month wear: 5 
deſtitute of the Moon's Light for ſome Nights and Days N 8 
gether. But if any one Would make this Exception, Thu. 
bere in our Earth ſuch things are effected or predicted by tte 
Prodigies of Eclipſes by a particular Appointment of an offer: 4 
ded God, ſuch as are not effected or predicted in other Bodi. 
of the World having no Inhabitants; I would preſenth ) 
yield, if he could produce one fingle Argument to prove ſuc | | 
things to be the Will of God, as plainly as that concerning 
that beſt and moſt deſirable Signification of the Rainbow: |); 


Otherwiſe 1 ſhould have thought that this Saying of Chril 9 
Ky They have Moſes and the Prophets, &c. might- not improperly be 0 
| applyed here ; and that the contrary Will of God might k F 
proved much more eaſily from this his Admanition in Fer. 10 
Learn not the Way of the Heathens, and be not diſmayed at th | «AH 1 : 
Signs of Heaven, which the . are diſmayed at. 7 
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CHAP. V. 


F the Five other Ancient Planets apparently leſſer, 
] 5 55 , &, 27 and N. | | 


43 
K, * 
3 5% 2 
3 
54% U 
T7 i 


. „„ 


in General? 85 8 
H E firſt Queſtion is anſwered already in the Title of 
L the Chapter; viz. not becauſe they are really leſs than 
r Earth (except perhaps and 8, and, according to Ty- 
, 2 ;) but that becauſe of their too great Diſtance, they 
pear leſs than the Sun and Moon; as do the fixed Stars, 
.* eral of which, at leaſt, are ſuppoſed to be really greater 
Peers times, than the Globe of our Earth. As to the Latter, 
voſt all Aſtronomers unanimouſly affirm, That the Na- 
ee of the Planetical Bodies is the ſame as that of the Moon 
d our Earth; and this they gather very plainly from the 
aciey, Aſperity, and Heterogentty of Parts obſerved in every 
Wc of them, | 


4 
* 


of 5 | 
8 : 2 
4 


by | | . | ©, 4 *. % 0 
2. How can they be certain of theſe Qualities and Conditions of 
X87 the Planets ? 


= Firſt, They are certain of the Opacity or want of Light in 
"MW and &, from the various Figuration of their Light, exactly 
ke the Phaſes of the D, (fee Fig. XXXIX.) of & eſpecially, 
om his Obſcurity in his Conjunctions with ©, in which he 
- FWÞppears divers times like a round Spot over-againſt the Lucid 
ace of the Sun; of 2 alſo the Eclipſes of thę Circumjovi- 
Is prove the thing beyond all doubt: Which evidently argue 
hat there is a Shadow projected from the Body of # on 
"= hat Side oppoſite to the Sun. Laſily, The ſame Opacity is 
oncluded of & and H, both from their Analogy with the 
et of the Planets, and alſo from their Defect of e 
85 0 1 


* 
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which being likewiſe remarked in them, nay more than i in 1 | 
the reſt, argueth a Weakneſs of Light, and therefore the 7 
want of a proper Light: But in particular of C, it is plain 7 De 
from the Dichotomy and Gibboſity obſerved at certain times i in” 2 a 
his Face; of Þ particularly, from the ſhaded Line which h 2 5 
commonly ſeen in the middle of him; and therefore dau 4 
hence the Opacity of both of them is manifeſtly enough con 
cluded. Their Aſperity and unequable Diſpoſition of Part, 
beſides that tis obvious in moſt of them to the Eyes armed 1 
with a good Teleſcope, is demonſtrated, 2 priori, from the 

Diffuſion of their borrowed Light: For ſuch a Diſperſion off 1 
received Rays can't be expected but from rugged and uneven 
Bodies, never from polite and ſmooth ones; as the Laws off 
Opticks require, and even the common fort of SO Us 
and Politeneſs of ſtill Waters ſhews. Laſtly, The Baer 0 
zity of Parts is evidently proved in d and 2, as well as in the 
D, by their Face, which is very full of Macule ; 3 the mani. 
fold Agreableneſs of theſe Bodies in others Aſpects (and nat 
obſcurely in theſe alſo) induceth us probably to judge the} 7 
fame of the reſt : Of all which ſeveral things may be caught 2 
more diſtinctly by Diſcourſe from Fig. XXXIX, Sc. Wo. 


1 2 ſhe 5 


3. What things are there get to be noted here, that are commin 1 
20 all theſe Bodies ? + 4 £ 


Their proper Motions, and acertain particular Affection oil 42 
theſe, which we ſhall conſider hereafter in a particular Chap 1 
ter: And as to theſe proper Motions, they are to be 2 4 
ed various; viz. (1.) A Vertiginous Motion about their pro 
per Centers; : (2.) A Motion of Revolution in Longitude ; og : 2 
(3.) A Motion of Revolution in Latitude: Of all which} 1 * 
we ſhall now treat ſeparately. 95 


4. What fort of Vertiginous Motion havi all theſt Planets? ? 


I mean that by which all of them (except the) were Y 1 
ſuppoſed long ago by Rbeitenſis, Kircher, Hugens, and i NY 75 bk. 
to turn round their proper Centers within the Space of a rr 0 
Hours, and which is now. undoubtedly confirmed of & and 
& by the Obſervations of Caſſinus, Dr. Hook, Campanut, Ge. 1 
of the changing of the Site of the Maculæ in thoſe Bois Oh 

ande 


C ol, 
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erformed two or one Period within that Space of Time:) 
ue afferts it to be 9 Hours, 56 Minutes: See Ephem, 
arum for the Year 1665, Pag. 17, 87, 88, 254, 
5, Sc. Theſe Vertiginous Motions are performed in & 
hin 14, in & almoſt 6 Hours, it we may credit the Con- 
tures of Herigonims, Kepler, and Rbeitenſis ; and if the M- 
in e and 2, and their changeable Situations: (which 
„%, alſo acknowledgeth with Kircher in his In. Ecftar ) 


3 


— 05 p 
_ GO. iN v 
"med : 7 
bo) 1 , 
1 


8 
7h 

the 4, 
oF L4H 
TREE 
+} * „ 4 


4 * 
7 
5 


ode confirmed by ſufficient Experiments. This Vertiginous 
otion is deduced by Fob. Hevelius, à priori, at leaſt in gene- 
in the reſt of the Planets, from this, That otherwiſe that 
rr which is perpetually next the Sun, would be diſſolved or 


ee it need not be found in the ), (becauſe ſhe is revolved 


Lt * 2 n 
* 


I mean that Motion whereby every one of the leſſer Pla- 


4 
} 


. 


lr and Bullialdus, B 24, o“, 36“, Se. G 31 26, 
“: In a Year, P 12 gr. 13, 35“; # 30%, 29% 32"; 
1915 17, 8", (viz. by an equal or mean Motion; which 
Mag ſeen from the Earth, will appear very unequal, and 
P reover ſubject to thoſe Irregularities ; of which ſhall be 


len by and by in a particular Chapter : ) So that B finiſh- 
Fl his entire Period under the fixed Stars within 29 Egyptian 
ears, (which always contain 365 Days) 1 74 Days, 4 
ours, 58 Minutes, Sc. in 11 Years, 317 Days, 14 


Hours, 


O, a Yearly Period, in reſpect of the Earth; and one «4 


in Numb. 11. we have faid are applicable alſo to the reſt of the 2 


and therefore are only to be mentioned lightly in this E | 


ciſely under the Ecliptick i it ſelf; or way of the Sun, but i, 


3 Degrees, * to almoſt 2, & to 7, & almoſt to 9, & laſth; 1 
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Hours, 59 Minutes, Ge. & in one Year, 321 Days, 25 1 4 
Hours, 31 Minutes, Cc. For which number of their whole 
Periods, otherwiſe are aſcribed in a round Number, to Þ 30 9 . 
to X 12, to & 2 Years; whereas in the mean time, accor-# dy 
ding to Tycho, there is attributed to 2 and &, together with | 


Th 


Eight Months to N, and of Three Monebs to L, in reſpe& 
the Sun about whom they are revolved per ſe, but by Aceiden 
about the Earth together with the Nb... Alte to theſe ene 
Diurnal, Horary, Sc. Revolutions of the Planets, the lik 
Inequalities, and the like Equation and Proſthapheraſes happen 
which we have declared to be in the Sun and Moon above in $ 1 
the Spec. Part, Set. I. Chap. III. from Hg. XXVII. and which * 


Planets, mutath mutandi; ; together with other certain Hypo 
theſis, which we judge will exceed the Capacity of Youth 


pendium. 


6. What do you mean by the Motion in Latitude ) : 


This is nothing but a certain Modification of the form + 
Motion in Longitude ; viz. inaſmuch as this is not made pre Z 1 


Circles more or leſs oblique to it; of which we have alreadj | 7 
ſpoken above in Sect. II. Chap. il. N 5. of this Special Pan 9 
Therefore while they move in theſe Circles by the Motion; I 
Longitude, they alſo digreſs from the Ecliptick to the 30 $ 10 
and North alternately ; Þ in his greateſt Digreſſion to abu 


and D, to 5: And thoſe two Points in which theſe obliqu 
Circles cut the Eeltptick, are here alſo called the Nodes, all G 1 
them being moveable and variable, inconſequentia, as they ſay, | Y 
whereas the Nodes of the Moon's Circle to the Sun, are mo. i 
ved in antecedentizs, Which is known 2 poſteriori, and from Ob. 
ſervation, it being no eaſy Matter to tind out the Phy ical Rell 


fon & priori. | 1 
N ? | 5 98 


— 
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. What thingi are there. moreover to be noted about theſe Plaue 


8 Bode? © | 
ccor eney are not @ few indeed, as are, e. g. their particular 
Wil e, Pure; and Magnin from the Center of ne Earth, 
ie 4 their Liner upon this Sublunary World: And of their 
& e, we can ſcarce aſſert any thing for certain and deter- 
a, except chat by reaſon bf the Eccentricities of the Cir- 
in which they are carried, tt is known at divers Times to 
4b er too much, according to the greater or leſſer ſuppoſed Di- 
cc of che Sun, 'eſpectally Ttho and Ricciolu : See What has 
aid above in SeB. II. Cap. I. Numb. 8 and 10. and 
ever the following Täle 0 al FR 


; A ! e mean Diſtances of the, Stars. fro the Ear eb, in Semi. diame- 
—_— - | ters of the Earth. | | 


fe According to 
| Copernicus |. Thcho 


' 
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K N Il of them the ſame, viz. Spherical, although the Appea: 
{Frances or Phaſes of their borrowed Light, half Dichotomous, 


4 


2889 Gibbous, vary in moſt of them, which yet confirm that 


oerical Figure of their Bodies: H alfo appears ſometimes 
my 1 regular 


from the 16th of Fanuary till the 17th of June, 1 6 5 6 . cut 1 N 1 


fully confirmed by the later Obſervations of Dr. Hook, mas; lf 


That F and Z are much larger than our Terraqueous Globe; 4 
that & and & with the D, on the contrary, are leſs : 2 


leſs, as Tycho 3 others greater, as Ricciolw, Gc. Sec the follows: Þ# 
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% 


regulãt and round, (ſo as Chriſtianus Hugenius obſerv ed bu = 


through the Middle by a certain black Line; ) yet mm 1 
often with two Arms or Handles, according as we have dran 
him in Fig. XLI. from the Obſervations of that worthy Per. Tay 
ſon made through a Tube 23 Foot long, which are wonder. 


1 


85 


with a Tube 60 Foot long: But more eſpecially they har 
confirmed the Ring, which ſurrounds the Body of Saturn at ; 
conſiderable and equal Diſtance on every Side; by whos. Ml 
perpetual Inclination to the Ecliptick under an Angle of abo: i 
20 Degrees, and its various Poſition from hence ſucceſſipe i 


— 7 | „ 0 _ 
to our Earth, the.above-mention'd Hugens ingeniouſly ſhew Ml 


the Cauſe of all the Varieties in the Figure of Saum: 8. 


his Hem. Saturn. P. 54. and the following. Wis 
What do the Aſtronomers affirm about the Magnitude of tb » k | 

In this alſo they diſagree ſhamefully, viz. for the fam: oe 
Reaſons which we have hinted above in Se&. II. Chap. I. N #8 
13. about the Magnitude of the Sun 3 viz. becauſe they agree # 
not in their apparent Diameter, much leſß in their true Diſtance. ww 


from the Earth: Yet hitherto moſt of them agree in thi, # 5 4 


ſome will have to be equal to our Earth, as Kepler ; ſome kh 


ing Tables. : 


* Theorical ASTRONOMY. 65 
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», cu 
mo: 
ran 
Per- 
der. 4 
mad: © 
hae 
10 | 
hot i 

tbove: 1 | 
ul 
hel 


The Apparent Diameter of the Start. 
Accordin g to 

Bobo. N cciolus. l 

In their Mean Diſtance Greateſt | Leaſt 


oF . Sirius or — 1 | 
be Een [ | 3 
4 mmm 


True Diameters and Solidity, compared with the Diameter 


fame * 7 35 
e and Body of the Earth, 


Numb, * 


agree . = - 
tance. 4 p 1 . 5 « . o * 15 * 3 _ A ” _ 
this 1 1 In Diſt, | Diam. | Solidity | Diameter | Solidity | 
lobe; . © | 8 882 
a 9 4 © 575 140 355 | 38600 
. "WM D 022 | "oo 4 
ſome 9 T 7 42 O78 055 
low: 1 277 22 | 20% 891 
_ 2 | * 14 | oy 685 
o1 * 2 T3 res or 
2 = | © 14+ | - 8 
4A 8 LE OF 15 i 03 | 256 
1 irius * 5 | | | 
1 g-star 413 | _ 68 | 85 815 | 
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1. 7 ws 
to. Laſtly, What may we think concerning the Influence of th YZ 
Planets d 5 3 f 


We have ſpoken largely of the Influences of Fa Sun an | * 
Moon in Sect. II. Chap. I. and_II. of the reſt we ſhall ſpeal hs 
this in general: If at moſt we willingly grant that they hart 
ſome Power of acting on Bodies near them, it there be any, ol 
yet it neither can, nor ought in the leaſt ro be allowed, the - 4 
they can exert that Efficacy at fo immenſe a Diſtance, 92 1 4 
that all Natural Agents whatever have their certain and deter 
mined Spheres of Activity: But that Aſtrologers would han, 4 
us expect nothing but malevolent and unfortunate Effects fron 
cold H, and burning &; but on the eontrary, from 2 an 
? benevolent and propitious Influences ; I wiſh that the 4 = 
would prove this alſo by evident Reaſons, or by one fair ani 
undoubted Experiment: For as to the Colours of theſe 59 
nets, and their benign and malevolent Aſpects, you oughtn 
to conclude immediately from thence that & is hot and 1 
becauſe his Light looks redder than the reſt, or that B 
therefore cold, becauſe he looks pale; unleſs you imagine 1 4 


= 


former to be ſpoken of the Carbuncle, and the latter of Lin 5 
or Chalk : And if theſe were true, Whether they out 
therefore to be ſo Malevolent, fince their Qualities, as th 
are hurtful to ſome Bodies, ſo they may be of great Bere 
and Uſe to others? as P. Gaſſendus ingeniouſly argues in 4 

3 in X. Piog. Laert. P. 931. = 
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5 b 
7 &# 
CRE; 


and 3 

peak EHATP WW 

har | „ 

pe 4 certain, pecaliar, and more remarkable Af, 

* a ection of the Ancient Planets hitherto conſider d. 

deter 1 | | 

* 3 1. What j thi ſo often mention d Affection? 

Z an is a certain particular Irregularity in their Motions of 
the ys Longitude, wandring as it were in the Heavens, from 

r an ich chiefly they took the Name of Planets, i. e. Wanderers; 


e Pl ſuch a Motion as can't be ſuppoſed to be in them, as being 
ht 1. ted unworthy of God, who is the Author and Lover of 
d 9 larity and Order : So that their Care is now to find out 

way whereby theſe may be preſented apparently to our 
ne t a, ſecing that in Reality every one of the Planets are ſup» 
f Lin to move always equally, orderly, and perpetually the 
ous way: Which thing, that it may be explained as diſtinct- 
is th it can, ve intend firſt to declare theſe apparent Irregu- 
Ben: , with their chief Circumſtances; and then ſhew by 


in 4 b. Hypotheſis the Circumſtances thus declared, may moſt 
9 be reduced to ſome Optical Appearance. 
. Shew me nom the Phanomena's and Circumſtances of the gs 
l Irregularity. 
have faid above in Que. 5. of the preceding Chap. 


all che Planets, by the Motion of Revolution, deſcribe 
proper Circles from Weſt to Eaſt, through the 12 Ce- 
Signs, in different Intervals of Time : But this is not 
be underſtood, as if in that whole Time of their Re- 
va on they proceeded direct and always the fame, or accors 
to the Succeſſion of the Signs, (as it conſtantly happens 
i de © or Earth about the Sun, and in the Þ about the 
) but that in the reſt alſo, that happens for the molt 
let ſometimes, after they become Daily ſlower in their 
. . M otions, 


A 
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Motions, at length they ſeem to ſtop quite, and to ſtand nigh | 9 
the ſame fixed Star, from thence called Stationary; and after 
a-few Days, begin again to be carried back to thoſe Signs and Y 
| Degrees from which they came; whence called Retrograde: 1 
And all theſe happen not irregularly and by chance, but at ft | s 


54 
. 
4 


0 
bi 


Times, which, according to certain Laws of their Motion, #4 
may be fore-known and ſet down in the Yearly Ephemerid 1 
for Time to come. . 5 4 9 


92 1 deſa Ire you to give me an Example of thus thing, which m | 
be Fa actually found in che Ephemerids, and alſo obvious to the 5 3 
in the Heavens, 3 


Let us take, e. g. this preſent Year 1700, in which J u 
writing this Book ; at the Entrance of which, viz. ene 
to the Gregorian Account, (I.) h moves dire from the 28 95 F g 
to the 29th of , from the 29th through the 30th of 1. * . 
_ and from the zoth, laſtly, to the 1 gr. of the follow. 1 

ing Sign X, and the farther following, g. rs. of the ſam 11 
Sign, till in the Middle of the Month June, moving ver hh 
flowly every Day but 1 Minute, (whereas in the Beginnig *9@ 
of the Year he had proceeded 6 Minutes every Day; ) «: 8 " 
length, from the 22d of June to the 29th incluſwely, he w: at 
computed to ſtand till in the ſame 14th Degree of &, ande. 
the fame 25th Minute; fo that by this Means he was Stationa x 
for 8 whole Days : After which 2 9th of June, he becom 4 F 
Retrograde every Day about 1 Minute till the 18th of 7.0 b Y 
trom which Time he is now carried back 2 Minutes, by an 
by on the 24th Day 3, on the 9th Day of Auguſt 4. Minu: 1 
Daily, till the 18th of October, at which Time this Retr? 1 g 
greſſion is again made ſlower by one Minute; and fo it . WM 


1 
1 
+ 
t 


creaſes on by little and little, in the 8th Degree of X, 8 ai 


1. 


x 
* 
\ 


till at length, after a new Station of 6 Days, he becomesd f 
rect again in the Middle of November, in 7 gr. 50 Minu 
of XK. (2.) So likewiſe & in the Beginning of the Year wi 
dire, performing at firſt 15, then 14“, 13“, 12,6 3 6 
through the following Months in VS; in the Month of 4. va 
only 4! in ; at length in the Middle of May proceedin, 75 
bur 1 Minute: From the 17th to the 22d incluſively, 1 
becomes — afterwards Retrograde, the Retrogreſiw WW 


incr ca 54 
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after 


"creaſing ſlowly at firſt, afterwards, by little and little, more 
ade N by ; a : 
at ſet 338 
ion, 


* ads at firſt about 29 Minutes, in February 2 1, March 12, 


Ja fewer, at length 2 and 1; and at the Beginning of April, 
er a Station of about 3 Days, he is made Retrograde ; and 
the Month of June, after another Station of not quite [WO 
ays, Direct again. | | 


=. 
_—_— 
74 . 

ma) 
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_ 
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1 
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[ an 4. But hom were the Directions and Retrogradations of the two 
rding 


1 wer Planets N and & in the ſame Tear ? 

8% After that 2, in the laſt Year 1699, in the Month of Ja- 
1, had began to be Retrograde a little before & on the 10th 
llow W y of January, and was made Dire on the 2oth of the 
far lowing Month February, a little after &; and after wards 
; Vet] id moved all that whole Year from 39gr. of through 
. 8, E, S, N, M, =, n, £, VS; and moreover 
- hefollowing Year 1700, through , Is IT, S, 
I». FN, till the 16 gr. of this, and ſomething more, continu» 
Direci, at length afterwards became Reerograde on the 1 2ch 


1 


1 
0 
* 


V 


3 4424, again ſome Days before &, with the like Increaſes 
d Decreaſes both of Direction and Retrogradation, in the Be- 


f 74h. ining and End flow and ſmall, in the Middle more ſwift 
by a. 88d greater; but on the 24th of Seprember ſhe began again 
linur move Direct a little after ©, Oc. while in the mean Time 2 
Reto | K omes Retrograde on the 23d of Fanuary, New Seyle, 1699; 
it one rect again on the 15th of the following Month February, 
6 ain Retrograde on the 2 0th of May, and Direct on the 11th 
mes 


es 0 "0 Zn; allo Retrograde on the 12th of Seprember, and Direct 
Ainut "8 the 6th of October; a 4th Time R-trograde on the 6th of 
ar Vi , 170, and a 4th Time Dirett on the 26th of Fanuary ; 
pf, 8 th Time Retrograde on May the 1it, and a 5th Time Direct 
f 4 the 24th of the ſame My; and laſtly, Retrograde a 6th 
oF 3 me on the 2 6th of Aug. 3 | 
ely, 05 4 . 
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the above-mention'd Rerrogradation at the 2 1ſt of May, al 4 E 


| May) in 18* of m, was oppoſite to the Sun, who then v 


8 * 

5. What Conſectaries are there drawn from theſe and the i 
Obſervations ? | | 14 
4 


(1.) The lower Planets 2 and £7 are Retrograde (viz. ? = 


on the contrary, the three upper Planets are moſtly Reerogra N 
in their S tions with O, direct about their Conjunctions: % a3 


H, in the middle Place between the 26th of June, 170 0 


* of 


in which he became Reerograde, and the 12th of November,; 


which Time he began again to move diredly (viz. about th & 
3d of September) in 11 gr. of N, was oppoſite to © in | Wiſh 


gr. M: And in like manner Z, in the middle Place betwen . 


the ſubſequent Direction at the 2oth of September, (about th 8 
20th of June) in the 27 Degree of VS, was oppoſite to th "ul a 
Sun in 27 of S: Likewiſe C, in the middle Place betwen Ie 
the Beginning of his Retragradation on the 4th of April, al e 
ſubſequent Direction on the 1 8th of June, (about the gth «8 
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in 18 gr. of &, &c. 


6. What Conſectaries will theſe Obſervations give in the Seen | 
Place ? | . 5 | * 


In the (2d) Place it follows, That the Retrogradations "/ 
H are more frequent than thoſe of &, and of this than th r 
of &: For whereas & was Retrograde Anno 1700, on the 4 hh, . 
Day of April, he is not found back again in the Ephemeris WF 
to be Retrograde, but on the 16th of February, New 1 
5 1600 
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as: which Space of Time is therefore 2 full Years and 
Le lik 8 And — H was Retrograde on the 2 Tft of 
, in the Year 1700, he is alſo found to have been Re- 
Porade Au 1699, on the 12th of April ; fo that the Space 


*L.& 4 * - 
7 0 q 


_ 0 ween his Retrogradations is 1 Lear and 39 Days. Laſtly, 
in ereas H was Retrograde on the 26th of June, Amo 1700, 
x — FF is alfo found to have been Retrograde on the 11th Day of 


, 1699 ; which Space is one Year, and moreover half 

"Month very nearly: The Space between $ Retrogra- 
econ ens ie uſually about 125 or 118 Days 3 berween e Re- 
Jay . gradations the Interval is 1 Year, - 2 1 4 Kar _ o 
[ik N; in a Word, about 7 Months and an z above a whole 


ee ar 
n { oy 
' WET 


datin "ot | | 

gth« 7. Doth there yet any other ConſeFaries flow from what has been 

e Su {erved? i 

Bu 9 Alſo this Third, That the Arch of Retrogradation in & a 
greater than in X, and in this, than in H : For & begins 

be Retrograde in 255, 311 of m, Anno 1700, on the 4th 
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mar, 
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"84 4pril, and leaves off being Retrograde the 18th of June, 
eon; scher he makes his Retrogreſion through 


1 b e, 4': began to be Retrograde the 2 1ſt of May in 
in i = „9. of , and left off in 22*, 26/. of VS, on the 21ſt 


wer k September, having made his Retrogreſſion through but 9*, 
„ i * 437: H laſtly, being made Retrograde on the 2 9th of 
ut th 1 2 in 14, 25”. of X, left off being fo the 12th of No- 
| » ber in 7*, 49!. of the ſame Siga , his Retrogreſſion 
Weil, gerefore being made through but 6*, with 36! ; fo that the 


1 "= 


e', 157: 5, on the contrary, was Retrograde from the 
th of Auguſt till the 18th of September, there being in 
5 13 here in 11, 445, M; fo that the Difference or 
n tho Ircb of Retrogreſſion was 155, 297; leſs indeed even here 
a higher, yet not ina greater, but rather a leſſer Circle. 


E 4 8. Is 
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8. I there a Fourth yet remaining? 


* 


There is ſo, viz. this, That in the three ſuperior Planet, 
, , and &, the higher any one of them is, and the les 
the Arch is in which he is Retrograde; in fo much rhe greater * 
Time he finiſheth his Retrogradation ; in the inferior one, ² 
© and 5 the contrary : For 27 in 75 Days, 5 niſheth by | 42 


his Retrogreſſion his almoſt 17 Degrees; & in 120 Day 


2 
1 


his almoſt 10 Degrees; P, laſtly, his 62 gr. in 136 Days: Ml 


On the contrary, 2 finiſhed her 16 gr. and 170. in 42 Days; 
and & his 15 gr. in a much leſſer Time, viz. in 22 Days. And 
theſe are the chief Circumſtances of theſe Retrogradations, 
Stations, and Directions in the hve ſuperior Planets, which 
Anciently were obſerved in the Heavens with great Diligente 
and Labour; afterwards, from theſe Obſervations, Hypothſs 
and Rules were eftabliſh'd, by which they might be foreknou u 
and predicted; and now-a-days they are actually foretold, 3 
and being computed by Aſtronomical Calculation, are inſerte! 
in the Ephemerides, that they may be compared, as the reſt g 
the Phenomæna's are, with future Events. It remains now. + 
that we ſhould explain alſo the Phyſical Hypotheſis, by 
which all theſe things are moſt probably . to happen 
thus. 


9. Mbat # that Phyſical Hypotheſis which can be ſufficient 4s as 
plain theſe Retrogradations ? ; = 


As ſoon as Aſtronomers formerly agreed in this, That thok 
Irregularities which were to be ſeen from the Earth in the Mo 
tions of the Planets, happened rather by ſome Optical Appe - 
rance, than by their True and Real, and ſuch wandring Moe 
tions in the Heavens; ſome invented and ſet up one Hypotheſis, | 
ſome another; but among all their Suppoſitions, there could 
not another be found, which anſwered ſo exactly in every Re- 
ſpect to all the Circumſtances hitherto declared, as the ſuppo - 
ſed Annual Motion of our Earth about the Sun; which, al- 
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"2 ſcarce deny their Aﬀent any longer, who, having ſuppoſed 

"©: Motion of the Earth about the Sun, evidently ſee that 
"WM theſe Irregularities in every one of the Planets, (although 
"they are always moved regularly and directly from Welt to 
I) and their Circumſtances, do neceſſarily follow; in which 
cumſtances the reſt of the Suppolitions are every-where 
ective, although they may be not a little plauſible in ſome = 
them. 8 | 5 ' | 


| Rs 

B #8 0 $4 

TS » 
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10. Shew me nom in 4 Diagram the Hypotheſis concerning the 
„ion of the Earth about the Sun, having explained the Phæno- 
| has above. | | | 


9 ne Diagrams can't here be delineated in the dye Proparti- 


7 * 
” & 


of the Circles which they have to one another; yer I ſhall | 
ee Care to make the whole thing very clear and apparent by 
o Examples, one of 2 of the ſuperior, the other of & of 
inferior Planets: Suppoſe then, in Fig. XLIII. the leſſer 
cle about the Sun to be the Earth's Annual Path divided 
12 Parts, all which repreſent ſo many Months: Let the 
acer repreſent the way of A, which he paſſes through in 
rr 12 Years; therefore a 12th Part of this, from 1 to 
"88. defines the Annual Motion of /; and the 12th Parts 
I this Arch, from 1 to 2, from 2 to 3, Sc. his Monthly 
ions. The Earth therefore being ſuppoſed to be in A, 
Lin 1, we ſhould fee him in the outmoſt Heaven of the 
ad Stars in 4; but the Earth being moved by its Monthly 
tion from A to B, and & in the mean while from 1 to 
dis latter would ſeem in the outmoſt Heavens to have mo- 
1 A in the Interim from 4 to b, directly towards the Eaſt : 
ewiſe the Earth proceeding from B to C, and # to 3; 
would there be refer'd from C through 3 to c, in the 
Mowing Month from D through 4 to 4, in the next 
nth from E through 5 to e, his direct Motion decrea- 
now ſenſibly, and ſeeming neceſſarily to ſtop a liitle about 
ccauſe the Inhabitants of the Earth, being carried through 
following Month from E to F, (ſee 4) in the mean 
Ae moved forwards from 5 to 6, to be gone back in the 
vens to F, but ſſowly as yet; and after the end of a new 
tb, the ſame being carried directly forwards from 6 
* „ | ee _ 


- 
F „ SY 
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to 7, ſeems to be gone back ſwiftly from F through 7 to 
g, and the following Month from H through 8 to b, ang 
in the next from I through 9 to 5; the Motion of Re. 
gradation now decreaſing again, and tending to a new Sta. 
tion; which new Station being ſcarce finiſhed, the Earth 
Inhabitants being carried from I to K, ſee him in the mean 
Time moved directly forwards from I to 10, although flow. 


Retrogradations of all the ſuperior Planets happen about the 
Oppoſitions to the Sun, and moſt ſwiftly near the very Poin. 
it ſelf of the exact Oppoſition G: (2.) That the Arks 0 
Directions are much greater than the Arks of Retrogradation, tk 
and that too after the fame manner as in the Rerrogradatim 
at the Beginning and End, 5. e. about both Stations, both « 

them ſlower, in the Middle ſwifter, &c. * 


xx. Nuſtrate the Matter farther by the Example of &. 


Let the leſſer Circle about the Sun, in Fig. XLIV, be tile 
whole Path of 7 to be deſcribed by him in 88 Days, « 
3 Months very nearly, to which therefore anſwers a 4 if 
Part of the Earth's Annual way anſwering to 3 Months; | 
and let that Circle, and alſo this Quadrant of the greater Ci: 
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cle, be divided into 12 equal Parts: Therefore if we ſuppot 
| the Earth within 7 Days and 3, or thereabouts, (viz. aft: . 
that ſhe had ſeen & in 1 in 4) to be moved forwards fron 
A to B, and & at the fame time from 1 to 2, the Earth's . 7 
habitants would fee him moved forwards from 4 in 6, ani I 
afterwards from C through 3 in c, from D through W. b 
in d, from E through 5 in e, therefore always direct, bu 
by Degrees more ſlowly; fo that about e there muſt happ« "Ml 
a Station, becauſe the Earth being moved forwards in F, 8 
feeth S moved forwards through 6 in F, now ſlowly movi 
back, and anon from G through 7, the very Point of Cor 
junction, moved back to g with a much greater Celerity, s-. 
from H through 8 farther to h, from I through 9 to 
again, much more ſlowly, but from K through 10 dire: . 
again, (another Station being therefore neceſſarily paſſed ol b 


al. 


DS. 
ha abu... PSS Sues. 
— » 2 
N „ 
2 2 
S 26 

2 

YU; 
+ 
« 


0 
# , 
8 — — —— —— — - 
s 5 
1 
1 
* ® , 


— 


— 


N ＋ 
"x a” — 


heed a 


* 
W 


>. LL 
22 — 


* 


—— — 


— 


* 


— e@ 


22 


- 


— — _ rw — 


——ä ——— — — 


: Theorical A4 S T RONO MT. 75 
t at the Beginning again more ſlowly, and afterwards from 
MI. and N, gradually more ſwiftly ; fo that here the 
„. bout the & of &, with © between E, F, 
, and 1, and near the very Point of d G fwifteſt 
Wo all, Ge. but the reſt are made after the fame manner as in 
2 former. All which, ſeeing that they follow fo exactly in 
other Hypotheſis, it need be no Wonder that B. Hugeniur, 
bis Poſſ humus Coſmotheory, Pag. 1 4, ſayeth, That all Aftrono- 
, leſs dul of Apprebenſion, or biggotted to ſome contrary Opi- 
an,, muſt without doubt allow. a Motion to the Earth, and aſſion 
Place among the Planets. | | 
0 12. But can the Reaſons of the reſt of the Conſectaries, dedu- 
in Queſt. 6, 7, and 8, be as fairly render d from the ſame 
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Mopernican Hyporbeſis ? 
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Not of them only, but of ſeveral others alſo: For, (1) 
vat the Retrogradations ot Þ return after a Year and half 
"0 5 Month, thole of 2% after a Year and above a whole 
Month, thoſe of G, laſtly, after two Years and 47 Days: 
ee Reaſon is, becauſe the proper Motion of the ſuperior Pla- 
., is ſlower than that of the inferior ones; fo that conſe- 


Pently the Earth, after having finiſhed its Revolution, over - 
es the ſlower ones again, and leaves them behind her, Ge. 
much the ſooner than ſhe doth the ſwifter Planets. (2. 
iy Reaſon of the Nearneſs of G, in Compariſon with , 
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ad of this, in Compariſon with B, in reſpect of the Earth, 
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y two Optical Places of the beginning and ending Retro- 


Fa dation in the lower Planets muſt needs be farther diſtant, 
ad ſubtend a greater Arch, than in the ſuperior and more re- 
Note Planets : And yet, (3.) The apparent Retrogreſſion in 
ee upper ones muſt be continued longer, becauſe theſe 
"ing leſs moved forwards in their Circles, are left a longer 
_ Wine behind the Earth, which is always moved directly for- 

7 ards. (4.) And Laſtly, the Reaſon why the O and ) 
e never Retrograde, hath from this Hypotheſis a neceſſary 
d evident Cauſe ; viz. becauſe the ©'s Motion, according to 


bis Hypotheſis, is only imaginary, and is attributed to him 
y reafon of the continual direct Motion of the Earth: But 


wu. Ve {ce the real Motion of the Moon from the Earth as from 
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its proper Center; whereas the Motions of all the reſt of tj 
Planets have the Sun for their Center, (even the contrary 


Q 0 


* 


Party confeſſing it) and therefore are ſeen from the Earth 4 


not alſo be accomodated to H. 


| _ 4 } 7 1 * 

12, I would have you give me an evident Reaſon why d, 
after two full Tears, & after a Tear and 7 Months and 4 almoſt, a: 

again made Retrograde © | 090 


This will be evident by comparing together the Motion af 
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the Earth's Circle into 12, (each of which denotes a Month) i 


IS. +, 


beginning the Diviſion in the very Line of Oppoſition STM | W 


7 


(Fig. XLV. N. I.) 'tis evident, that the Earth being onc« 8 
entirely revolyed from 12 to 12, & in his Circuit will hae 
only come to 12 ; but the ſecond Revolution of the Earth be. 
ing finiſhed, and ſhe placed again in T, Mars will at length * ü 
have come to M, viz. to the Place of & with the Sun, . 
the ſwifteit Retrogradation. But ſince the Revolution of the 8 
Earth is very nearly to the Revolution of 2 as a whole Year, 
viz. 12 to 74 Months, i. e. as 24. to 15; and ſince the Re- 
trogradation of 2 happen about her Oppoſition with O; th. 
Earth's Circle being divided into 24, and that of 2 in- al 
to 15 half Months, beginning at the Line of G T, V. 
8, (N. 2.) as ſoon as the Earth hath finiſhed her entire 
Circuit of 24 half Months, being placed again in T, ? 
will have finiſhed her emire Circuit, with 9 Parts of her Ci- 
cle over and above, being now the Place marked with n 
Aſterisk. But then there remain almoſt 72 Months, tilla nen, 
Conjunction of 2 with O; and conſequently a new Retro- 
gradation, 5. e. 15 half Months: Therefore in this Space“ 
f | Time 
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cas there, (which is done for the fake of a more eaſy Com- 
ion) but more exactly. However, although the Earth 

ing ſoppoſed to ſtand immoveable between the Sun and Mars, 

may be ſhewn, That after the End of two Years, the Sun 

"Mn have the ſame Poſition of Oppoſition with &; yet it 

ö Ins impoſhble, from the Hebonian Hypotheſis, to give an 
ident and as neceſſary a Reaſon, either of the former or 
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X ar} Wetter Retrogradations. | 
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S ECT TOR III * 
Of the New Planets, and their proper f 
Motion; as alſo, of the proper Motiom if 
of the Fixed Stars % Comets, laſtly, 
aud New Stars, nur ib. Au, ſo called. 


8 * 


1 
o _—_ 
1 FIT 7 { D 
4 5 \ 50 5 
9 4 Ih 
a Py 3. 
* © 
1983 1 
: r 
7 * & * 2 
4, 5 
CIS 
47 i 1 55% 1 a * 
4 CY E % 3 1 Ts l 
[4 * 
RET 
„ 
- 420 L 2 1 


Of the Satellites of Jupiter and Saturn, 46 being i 4 


Planets which are newly diſcovered. 


T. Have we more than ſeven Planets now in the Heavens? | 

_ 
Ormerly to aſſert ſuch a thing, would have been a grie- 
vious Offence ; but now all Aſtronomers acknowled ge 0 
their Number to be encreaſed to ſixteen : And Galilew a 
was the firſt who obſerved three about 2, Anno 1610 (a 6 
which Time the Uſe of Aſtronomical Tubes began to be 
known) on the 7th of January, at one a Clock at Night; 
and afterwards never above 4, which were ſometimes nearer . 
to one another, and to ; ſometimes farther off, but never ; 
digreſſing from him above 14 or 17 Minutes; and ſometimes ' 
appearing not at all; by which he found that they were not 
fixed Stars, but. certain ſmall Planets accompanying : With MM 
whom Kepler, Blancanus, Herigons, Gaſſendus, Renerius, Scheine·- 
rus, and Vendelinus, have unanimouſly aſſerted this Quaternary FF 
Number, and now innumerable Aſtronomers aſſert it, ſeeing 

3 | that 


9 Tleorica ASTRONOMY. 70 
2 it they. are diſtincth perceived by any through an indifferenc 
1 4 : Tobe, and are very evidently diſtinguiſhed by us thro? 
— WT oleſcope eleven Foot, nay but eight Foot long ; the two 
7 ; gui uſly wrought Glaſſes of which latter Tube, were pre. 
Goa hed me by the ingenious Obſerver Mr. Flunſteed, 

' Has there not another after Galilzus , who e five ke 
Sarlirs of * * 


who affirmed, That 3 in the Year 1 642, — 29, 
I afterwards overs) Times, he had obſerved at Colin, be- 
s the four inner Galilæan Satellites, five other exterior and 
b L . noter ones, much larger than the former, through a new 
, eſcope, viz. being larger, and taking in at one view a 
— on later Space in the Heavens; which he called the five Urbee 
| 3 q | 1 Far ian Satellites, from Urbanus Ofavis, who at that Time 
"5 Pope, viz. in Imitation of Galilæus, who, in Honour to 

8. Great Duke of Florence, Caſini de Medici, had named His 
9 þ ide. But Gaſſendus afterwards, for four Reaſons, 
a 5 ich may be ſeen in Recciolus Almageſts Novi, Lib. VII. Pag. 
i b ? 3 brought this Increaſe of five Circumjovial Planets into 
ate; and now Aſtronomers leave them to their Author, 


. Fay becauſe they were never ſeen any more ſince that Time, 


4 3 bh himſelf, who imagined; he ſaw them, being forced to 
1 = et, That as they pen on a luddain, ſo they afterwards 
grie- 
Sed 3 61 eh * 


ilew 2 . Let us alſo leave theſe imagainary Circumjovialt, and enquire 
) (a Þ > tr choſe things which are chiefly remarkable about _ Satellites 
cpear about him even at thu Time. 


ret They are, (I.) their Diſtances from ; (2.) Their Pe- 
\ever A or Revolutions; (3.) Their Eclipſes, both Paſſive, which 
* Y == undergo. themſelves; and alſo Active, which they cauſe 
e not che Disk of ; And, (4.) Their Light, whence it is, 
With | Ether proper or borrowed ? And as to the Firſt, The in- 
heme- - F and next Circumjovial to #, (therefore by ſome called 
nary © Jovial Mercury) is diſtant from & in its greateſt Diſtance 
eing. 4 po X's Diameters, according to Gallen Marius, Scheinerus, 
that and 


& Tukerica ASTRONOMY. Ml 
and ſeveral others; i. e. by Ricciolus his Computation, bal s 
717, Lib. VII. Almag. Novi, 2 Minutes, 30 Seconds, or 2 
Semi-diameters of the Earth. The Second, or Fovial Veny _ 
diſtant from , when ſhe is fartheſt from him, according 99 1 
Galileus and Marius, 5 Diameters of 2; 5. e. by Ricciolus u 
Computation 4, 10'!, or 44 Semi-diameters of the Eart 

The Third, called the Jovial Fupiter, whoſe greateſt Diſtanz ll 
from , according to Galileus, is 8 Diameters of *; in N. 
ciolus his Opinion, is diſtant from him 6“, 44“, or 71 Sem 
diameters of the Earth. The Fourth, laſtly, or Fovial Saum 
is diſtant from &, according to Marius 13, Galileus 14, D 
meters of 2 ; i. e. according to Ricciolus his Computation, wlll 
the former 10, 5o!', or 115; here 11!, 40/7, or 140 

| Semi-diameters of the Earth. N 1 


4. What 6 there noted by Aſtronomers about the Periods or R 1 | F x 
volutions of theſe Satellites of %? _—_ 


Firſt, They are ſuppoſed to be moved in a certain Plain pi —_- 
rallel to the Ecliptick, and inclined with its upper part to tl 


2 N 
Dee 
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4 l 


Lf 
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South, with its lower one to the North; whence, accordim kf 


2 
2. 


8 af F 1 ' 
. „ . * * — 
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to Galileus and Scheinerus, when they are in the ſuperior Pam 
of their Circles, they appear to us, in reſpect of 2, tob 
South, andin the Antarctick Quarter ; but when they appen al 
in the inferior Parts, they are North, and ſeem to be mud 


larger. Secondly, They are moved not in one and the fam: in 
but in divers Circles, gradually leſs or greater, (which till 
Diverſity of their Periods ſhews) and in the ſuperior or uppeſ 
Parts of their Circles they always move from Weſt to Eal 
in the lower Parts, on the contrary, from Eaſt to Welt. Ann þ 
Thirdly, They finiſh theſe their Periods or Revolutions, thi Dy 
Firſt or inmoſt, within the Space of x Day, 18 Hours, ani 
28 Minutes; the Second, in 3 Days, 13 Hours, and 188 


N 
q 


og 
wy 


" pn 


Minutes; the Third, in 7 Days, 3 Hours, 57 Minutes; the 0 
Fourth, laſtly, in 16 Days, 19 Hours, and 9 Minutes. 


Theoricd ASTRONOMY. 81 


or 2. be, things are there to be obſerved about their Eclipſes à 
g Ver nis is firſt to be conſider'd, That in the Buſineſs of the 
ng u Satellites we meet wich two or three ſorts of Eclipſes; 


olus he ſt of which is Paſſive, which the Satellites themſelves 


a for being placed in that Quarter, between which and 
iſtang = is in the Middle, they always diſappear ; whereas in 
—_ Quarters they are conſpicuous in a much leſſer Diſtance 
V: So that from thence tis very rightly concluded that 
hadow of 2 is projected thither, and that thoſe Jovial 
Moons being immerſed in it, are darkened by it ; juſt as 
= the Shadow of our Earth: Which thing is now ſo fa- 
iy known, that we have Tables Aſtronomically computed 
r. Cain; and Flamſteed, in which the Immerſions of the 
WS mjovials in the Shadow of , and their Emerſions again 
f it, are ſeen reduced to their Hours, and Minutes of 
. The ſecond fort of theſe Eclipſes, if Occultations 
chan Obſcurations ; whereby the ſame Satellites, when 
eee approaching nearer to 7, are hid in the lower Parts 
ir Circles in the Splendor of , 5.e. ſet Zeuſiacaly ; (as 
calls it) or more truly cloſe Optically, with the Splen- 
eit of : In which very Caſe the inmoſt Satellite, or 
Mercury, produceth the third fort of - Eclipſes in the illu- 
ed Face of 2; viz. a round black Spot, carried a con- 
FO way to the Motion of the Satellite; after the ſame man- 
| we have ſaid above, that the Shadow of the Moon 
g round the illuminated Disk of the Earth, would pre- 
certain round Spot to the Eye of the Moon's Inhabitant? 
which, being confirmed by the late Obſervations of 
e, made through a Teleſcope 60 Foot long, (ſee 
. Erud. for the Year 1666, P. 408.) tis evident, that 
Light of 2 himſelf, and his Circumjovials, is only a bor- 
done from the © 
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: added, ee i Caſſmus himſelf gives us 1 eir Oder, in 1 
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7 lowing 15 0 ak a Tobe 555 


Retr in arg 16 1 Bs, was 118 wen % 
| Domin. Hugenius, as aboveſaid. The Bib is diſtant from! 'Y 


82 Thojal ASTRONOMY. 3} 
6. What have been obſerved hitherto about tbe Satellites 1 i 1 


turn? 


wo. 


by , the Induſtry 0 


ſpect of their olition, i in * 9 5 Lipf. Anni 1686, i 
the Month of September from whence we L " 
transfer d hither our XVI Fi Sl FA it a ſübduple Ma 5 
The Firſt and inmoſt Satellites rs from the Exttemitiz|l 15 
the Handles or Auſe a little above the Length of one k k f 
and performs its Revolution about 5 always if two U 
It was diſeover 'd in March, Ain» 1664, by Campanis 5 14 


Lenſes, uſed at I oo and 60 Foot diſtant from each 0 ee ad ; 


without a Tube, The decond receeds from the Extremitis 
the Halves; at the Aggregate of the Diameters of the 1 4 
and Handle of B. It revolyes about H almoſt th e Space 4 
e Days, and was 6bferved with the fame Lenſes a! 1 
. The greateſt Diſtance of the Thi4 from rhe E. 0% 41 
andles, is ſomething more than the Diameter of 1 ut + 
hp ; and its Revolution about H is performed in 4. DA : "ah 
and 12 Hours, and a Half. This was obſerved thro 10 
Campanius his Teleſcope of 34 Foot. The Fourrh, which 4 Th 
far more conſpicuous than any of the former, (and there #0 
may be obſerved in the newer Light of the tie or Hang 1 


1 


10 Diameters of his Ring, and revolved about him ( 
about the ©) in about 80 Days. It was obſerved b) . * 
8 Teleſcope 73 Foot long, Anno 1671. W | 
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Theorical ASTRONOMT. 87 
RS. PP bat ii char Ring and theſe Anſæ or Handles mentioned in 
e Diſcovery of this admired Novelty is owing to that 

y, and now Happy M. Hygenius; Who, when he had 
ca, in the Year 1656, Þ to be round like all the reſt 
e Stars, on the 16th of January, ſaw him with a certain 
Line through the Middle of him; afterwards, on the 
of Osler, with Arms extended on both Sides; and in 
lowing Year 1657, on the 17th of December, be ſaw 
Arms open, and cleft as it were, fo as he had never 
chem before, an obſcure Line being drawn towards his 
parts; and he perceived the ſame Shape with Handles, 
y we have expreſſed with the former Arms in ſome fort 
ng. XLI.) on the 12th of February, 1659, and much 
diſtinctly; and at laſt publiſhed an Hypotheſis of his 
in Defence of all theſe Varieties in the Figure of B, 
{cd in theſe Letters, 4 4 44444, ec ce, d, eee e e, 
, 1111, em, n , 0000, Þ þÞ, 5 
eee, vwowv; which being ſet in their propper 
ſignified this, He & entompaſſed with a thin plain Ring, 
in in no Place, inclined to the Ecliptick. Which Hy- 
as was afterwards deduced by him more at large, and 


WS [ogeniouſly in his Syſtem of Sarurn, publiſhed Am 


by 


| F | But what Profis # there in obſerving ſuch thing. as thoſe at ſo 
c and Pains ? 5 e 


very much conducive to the acknowledging and ſetting 
che Glory of the Omnipotent Creator of the World 
3 3 and for the debaſing of the haughty and aſpiring 
of Men, who by a general and popular, but vain 
lity, perſwade themſelves that this Fabrick or Machine 
World, hew great ſoever it may be, and perhaps in- 
extended, was divinely produced for themſelves only: 
poor, weak, and contemptible Creatures! Whereas it 
be ſo much as conceived what that wonderful _- 
7 r N of 


16 „ at the Hague, and is now more and more confirmed 
bcervations of other very accurate Aſtronomers, 


84 Thuorid ASTRONOMY. IM 
of H, and that peculiar World of 5 Moons, and the RH 
diſpoſed about him, can profit our Earth; which, if it v 
poſſible for the Eye to behold them fo near as from Þ him 1 
it would be admirable ; but from the Earth it was not oi 


ſomething like this about /, can be of any Advantage 
our Earth, ſeeing that thoſe 5, and theſe 4 Moons, perfor 
their different Motions about B and 2, but not about 
Earth, and therefore are to be ſuppoſed to belong prima 
to B and 2 in ſome manner as yet unknown to us, but h 
after, as Hugenius ſuppoſeth in his Poſthum. Coſmorh, may 
more and more diſcovered, But Secondarily, The Indul 
of Man, having diſcovered theſe Satellites of the two ſupeſ 
Planets, eſpecially the Jovial ; may deduce from thence ſera 
profitable things for the Benefit of this Life. . 


9. What are thoſe things ſo Profitable or Beneficial to Eu 
Life, which we have from the Contemplation of the Circumyovidgn 


* 
5 


5 * 
hy 1 


They are thoſe which the quick ſighted Galilæus percei 
immediately after his Diſcovery of the Circumjovials, to H 
great uſe in Geography and Navigation; and which G 
himſelf, in the Year 163 1, communicated firſt to the King 
Spain, next to the States of Holland, and ſo to others, 
Witneſs Ricciolus, Almag. Nov. Lib. VII. Pag. 498. viz. Tha 
before, by comparing the Obſervations of the Beginning 
End of a Lunar Eclipſe (ſuch as there happen but two, 
moſt but 3, in one Year; and yet oftentimes ſcarce one 
be obſerved, by reaſon of the Thickneſs, Gc. of the! 
made in ſeveral Places, the Differences of Longitude of t 
different Places were computed: So now the ſame maj 
done much more frequently and conveniently, by compa 
ſuch Obſervations. made in divers Places about the Eclipſeſ 
4's Satellites, of. which above 400 may happen every nl 
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tage e Fixed Stars, and their proper Motion in par- 

peri ; _ tuular, VV 

out 8 | | 

"Trimaril b e 5 ö at's DE 

ut he . 5 probably the Nature and Subſtance of the fixed 

may We * =. EO. 

-=_ 3, } OT only the moſt Ancient Philoſophers of the Gen- 

| f a, tiliey ſuppoſed it to be fiery like the Sun, but alſo the 

de Wcrs of the Chriſtian Church have acknowledged the 
; and now the moſt Celebrated Aſtronomers and Philo- 

26 Hu rs confirm the aforeſaid Opinion; being chiefly induced 

njovial he Bro by the moſt lively Light of the fixed Stars, which 


ore they could do no otherwiſe than Judge to be their 
Xercer nn proper and innate Light, conſequently like the Solar, 

, to query with Kepler, Galilæus, Mat other thing can we collect 
h Gai :herce, (viz. from the more lively and radiant Figure of 
e King fixed Stars) chan that the fixed Stars remit their Light from 
thers, W_: ; That the Planets, being Opacous Bodies, are only illumina- 
. Tha 0: without; (i. e.) that I may uſe the Words of Brunus, 
inning he Former are Suns, the Latter Moons or Earths, 

Wo, 0 +: 
e one 
the! nere are a few, among which is Fonor atis Faber d. Soc. 
> of tl who, in Tra&. VIII. Lib. II. Prop, III. Scient. Phyfic. hath 
ie maj eſſedly taught, That the Stars (underſtand the fixed ones) 
ompaf - lucid but illuminated Bodies ; and that for the following 
Eclipſe as: (1.) Becauſe whoever affirms them to be lucid 
very : be ought to prove it by ſome poſitive Argument, 
yet hath not been done: (2.) Their Scintillation be- 
ore remarkable than that of the Planets, proves them 
dh b illuminated rather than lucid Bodies: (3.) In a Dia- 
an diſtinguiſh d by its Sides or Faces , there is found a 


. 4: there not ſome who aſſert the contrary ? 


3 


3 ſparkling 


86 Theorical ASTRONOMY. 9 
ſparkling Light, yet not a true Light, but only a refley, 
one; whereas a lucid Body ſhines indeed, but not by a reflaj 9 
ed Light: Moreover, That, (4) it were to no Purpoſe {lf 
the Stars to be lucid Bodies; i. e. true Fires, ſeeing that ti 
tranſmit fo little Light, and no Heat at all, to this e 42 
World, G There is another later Author, the F amm * 2 
Ozanam, who in his Courſe Mathematique, Part I. C boy i 1 
P. 37. argues, That the fixed Stars are alſo Opacous Bodi 
and borrow their Light from the Sun; whoſe Reaſons are 
leſs Force than thoſe of Faber, nay indeed almoſt of 1 nl 
at all. | 1 


3. What Anſon muſe we BY zo both theſp + 


Fiſt, It is raſbly denied that there is any poſitive Rei 
by which it is certain, at leaſt probable, that the fixed Sn 
are lucid Bodies: For ſince it is evident that the Light of Wl 
as being the higheſt among the Planets, is very weak; al 
the fixed Stars, by the Conſent of all, are higher at imma . 
Diſtances, their Light ought ſtill to be weaker; whereas, 7 
the contrary, it is ſeveral ways much more lively. Second), * g's 
Scintillation in the fixed Stars, being more remarkable than iy 9 
the Planets, eſpecially in P, (where there is none at ju 

roves the fame thing, whatever Honoratus may object * 5 4 
it by turning the Argument to the contrary, but by an H 
theſis which is approved of by very few, as though the i 
Stars were vaſt Gems, and that too cut into ſeveral Faces nl 
Planes like Diamonds. Thirdy, A Diamond indeed ſpati 
by a reflexed Light, but this is when it js near and ſwi_h_ 
moved, neither of which happens in the fixed Stars; b 
their Vertiginous Motion, although i it be ſuppoſed to be excl 
ding fwift in it ſelf; yet in reſpect of the Eye, becauſ Wl 
the immenſe Diſtance, it would be inſenſible: Which i 
Macule ſhew in the Vertiginous Motion of the Sun, vial 
Motion, although it be performed in the Space of 14 D 14 
(therefore with the greateſt Celerity in reſpect of the Per: * 1 
phery of the Sun; ) yet is not perceivable by our 200 4 
The Fourth Argument relies on that common Opinion, 15 
thoſe Bodies are of no uſe at all, which are of no Advili 1 91 
tage or Benefit to our 3 World: But the Fifth, wi 
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1s e, that by one Sun, reſpectiyely as the Dog: Star, the in- 
of w crable Multirude of hxeg Stars can be ſo illuminated, that 
SS Light reflexed to us from that immenſ- Diſtance, can ap- 
much more lively than the Light of ſome of the Planets? 
n which is abundantly clear, what is to be retorted a- 
eit 0z4na7's Reaſons, which ſeem to depend on no other 


ak; thus illuminated, ſhine clearly enough, like the fixed 
mms; therefore, that theſe alſo ſhine by a borrowed Light 
eres, the Sun: Which Conſequence, in Logical Rigour, ſeems 
dy, e called to aſſume that inſtead of a Proof, which was to 


. "75 SR 
: than |" royed. 


| api | © g. Are there am proper Motions to be attributed jo phe fixed 
A Hi 977 7 | a 
the fn 1 here are fo, according to the Opinion of the Behonians, 
Face: o ſuppoſe them to be conſider d in this Place on that Ac- 
ſpariſ nt, as being all of them moved together, as well as the 
d ſwif * nets, parallel to the Ecliptick, by a ſecond Motion, or more 
ars; i retarded in their firſt Motion, (which they ſuppoſe to 
e cx their only true one) and therefore move one whole Degree 
thin 72 Years, and through the whole Ambit of the Hea- 
s in 25920 Years; which Space of Time (by the Anci- 
_ ſuppoſed to be greater, and extended to 36000 Years) 
4 DOS wont to be vulgarly called The Great Near, and with this 
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88 Theriid ASTRO NOMY. 3 
| 5: But how could this ſecond Motion of the fixed Stars be} ti * 1 
ceived in the Heavens, ſeeing that beyond them there are no af 


Bodies found diſtinftly viſi ble ? We 


You mean this, Seeing that the ſecond Motions of th ; wi 
Planets were known from this, that being refer d to the f = " 
Stars, they were evidently perceived to move - forwards 4 5 
little and little from the more Weſtern of them to the 4 I 
tern; and ſince beyond the fixed Stars there are no othef 
vilible Bodies to which theſe fixed Stars being, can dico 1 
thei; very ſlow Motion towards the Eaſt; it don't appear hol 

this Motion of the fixed Stars could be perceived. Bur fy 
the taking away this Scruple, this will be of Force, That til 
ſecond Motion of the fixed Stars was not ſo much perceive 
by the Senſe, as concluded by Reaſon ; viz. by compari 
together two Obſervations, one of Hipparchis, made ſoil 
Ages ago; the other made in Bchos Time: From wi 
Compariſon it was manifeſt, That ſeeing in Hipparchus H 
| Time, the Horns of Y ſtood very near the Equinoctial Poi 
i. e. that Point in the Equator which the Sun marks out in FM * 
Tranſit from South to North in the Spring Time, and fre 
North to South in the Autumn; and in Tcbs's Time wer 1 5 
found to be very far diſtant from that Point Eaſt ward; yl 
Interval of Time between both Obſervations, dividing the DI 3 . P 
ſtance of the Places which the Horns of V were in at the fi 
and ſecond Obſervation, might give the Annual and Secu 
Portions of that Motion, Se. by which that — fro 7 " 
the Equinoctial Point was determined. * 


: 7. But why was not that fi ngle Equinoctial Point oder ſuppo/l * 
o have moved back in the Antecedence in the Equator from the fix 
Stars, than innumerable Stars to have moved forwards in conſequ 
From that Point ? | Y - 


This had buns much more c probable eſpecially ſince wi 1 
have Examples in the Nodes of the Planets, and particul, f bi. 
in thoſe of the Moon, in like manner changeable in Ante ug 5 
dence ; which Copernicus, with his Followers, long ago 2 "_ 

ed, taking all that Motion of the fixed Stars for an apparu 
one only, depending or on a certain Libration of the 5 55 
Yl A 4 * 


* 
REN 
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_ A. whereby the EFquinoctial Points (i. e. the InterſeQtions 
be per ee Ecliptick and Equator) are transferred in the Heavens 
„ e [16 and little, and very ſlowly in Antecedence from the 
8 4 Stars; and ſo they themſelves, on the contrary, ſeem to 
if n oed forwards in Conſequence : Whereas the fixed Stars 
e fixe! al x'd indeed, being deſtitute of all loca] Motion, neither 
rd; is Motion (if it were actually in them, carrying. ſome 
1c E nem io higher, ſome in lower, others through larger, o- 
o othechrough leſſer Circles in the Fluid Heavens) can it be 
ſiſco e eived, how they can keep the fame Diſtances ſo exactly 
ar hi een one another, and the fame Latitude of every one of 
ut from the Ecliptick. : 3 


bat i Perhaps it can't be denied but that they have a Vertiginous Mo= 


re the ſame Place, and about their proper Centers? 


1 

* 
1 
5 


is Vertiginous Motion all the Copernicans eaſily grant to 
ed Stars ; nay the Cartefians, by their Etherial Circuits 
ortexes flowing about every one of them, (the Suppoſi- 
mot which very fitly demonſtrates both that free hanging 
ode vaſt Globes in the fluid Ether, and the. unyariable 
- "2s Ince of the fixed Stars between one another) neceſſarily in- 
e wer priori, this Vertiginous Motion of theſe Globoſe Bo- 
18 tis : And alſo ſome of the Tjchonians admit of this turning 


d; thi | | is 
the D 8 he fixed Stars about their proper Centers; eſpecially Hono- 


HS Faber, who, in Trac. VIII. Lib. II. Prop. XX. endeavours 
56 educe the ſhining or twinkling of theſe his Adamantine 
re fron 1 bes, from their Vertigo; viz. by the Analogy of a Diamond 
ao ſeveral poliſhed Faces or Sides, (ſuch as he ſuppoſeth 
hoſe Globoſe Gems) which even by the leaſt Motion, 

 Suppeſ les wonderfully by the variated Reflexion of Light: 
a ich Hypotheſis, for its Simplicity, would not a little re- 
1ſcq ur mend it ſelf, did but thoſe little Faces or Area's in the Su- 
cies of the Jewel-like fixed Stars, vary by ſome ſenſible 

ince wTErity, as in the Superficies of a Diamond; the Oppoſite 
cicular} Mich may yet be aſſerted by an Example of the Syn, Mars, 
Anter r, Sc. who perform their Vertiginous Motion within 


0 alen al Days, or Hours at leaſt, ſo that the Poſition of their 
appari varies not at all ſenſibly within this ſhort Time; not to 
Fan ion that there are but yery few to be met with, who 

* aſſent 
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aſſent to this his chief Suppoſition about the Jewel-like ll 4 
ſtance af the fixed Stars being cut, like ö 1 | 1 
ſeveral Area To 3 77 


8. But what can we know for erin about the Me of a 
faxed Stars ? 7 0 


We can promiſe to our fo bin little Exrraingy in = 
Matter; yet this, (1-) ſeems beyond all doubt to moſt Afr 
nomers, That the fixed Stars are not only much higher tha F 
the » and ©, but alſo than all the reſt of the Planers ; a 
though (as there i is nothing can be ſo abſurd, but what * 9 
find ſome Aſſertor of it) there was found, Auno 1664, a Mi = 
in France, known by theſe thrag Letters, 1 D. 8. by Profe 
a Chy miſt, (which one thing is enough to have been knowlifi 
of him) who publiſhed a Book with this Title, Are 
/ Mronomie inferiqure, Sc. in which he placeth the Earth i ; 15 
movable in the Center of the World, (which 3 is to be bj 1 
with, and is common with ſeveral [eurned Men; ') but FS p 
Sun's Place he would have to be aboye all the Planets, al 
even the fixed Stars themſelves ; (who cannot but be ON 

The Fooliſhneſs of which Aſſertion Peerus Petitus, Chief £:” 8 
gineer to the French King, and an excellent Aſtronomer, Jy N 4 
daſhed and refuted, that afterwards he durſt not fo much Wi 
open his Mouth againſt him. (2.) And this ſeems moſt c 
dible, That the Diſtances of the ſeveral fixed Stars from t MW 20 
Earth, are different as well as of the Planets, alrhqugh Wn 
Sight "(becauſe all of them are immenſe) judgeth that ther 1 
all faſtened to rhe fame Superkicies. Nr 


9. Shew me then, I pray, the dizers Opinions of the more Ci 
krated Aſtronemers about the Diſtance ? | 


Hobo de Brahe makes thoſe fixed Stars which are eee 
Earth, to be diſtant from it at moſt 1 4000 Semi · diames 'Y Z 
every one of which is equal to $60 German Miles; but alas 7 
all other Aſtronomers, eſpecially the Capernicans, judge d af 1 
to be much too little: And Ricciolus ſuppoſed them to be & 4 > Us 
ſtant at leaſt 1000-0 Semi-djameters of the Earth ; the 


1 fs 2 , 
Frnicant, in the mean Time, leaving it either quite undetem le 


1 Theoric al AS TRONO 3. - Or 
- I, with Copernicus himſelf, or ſuppoſing it ſo immenſe, (fur 
ich indeed there is no Neceſſuy) that the Annual Orb of 
von (or, according to them, of the Earth) is no more 
N Point in Proportion to it. And truly we mult altoge- 
confeſs with Pliny, That the Determination of this thing 
certain and vain, by Reaſon of the Defact of Mediums 
> great an Immenſity; which Riceiolus ſhewgat large in Lib, 
, a | 55 


„ Bur whe 609 be ahnte about the Figure and Magnipuge N 


f nm We is already known that their Figure appears Radious to 
br.) ME being armed with a Teleſcope, evidently perceiverh it to 


cs to it the like Rotundity on every Side F ſo that now 


wer are Phylically-ſpherical Bodies. Bur their true Mgg- 
, becauſe of the [ganas of their Diſtance, muſt 


4 i © 
1 4 1 bo 
T> Wh %3 
BS N * 
91999 


- Stars of the firſt Magnitude, becauſę they appear largeſt, 
" WE not preſently to be ſuppoſed really larger than all the reſt ; 
ke reſt may poſſibly appear fo fmall for this Reaſon only, 
at they are a great deal higher than the reſt; though at 

gc me Time equal in Bulk, or perhaps greater. | 


WS :: . Laſtly, What can be probably believed about the Influ- 
cs and Power of the fixed Stars on this Elementary World ? 


Aſtrologers ſay that theſe Influences are chiefly perceived in 
ir Poetical Riſings and Settings; and that they are divers 
ording to the Nature of the fixed Stars, of which ſome 
cppoſed by them to be like Saturn, others like Jupiter; 
r could wiſh that theſe were not meer arbitrary Suppoſi- 

cs, or vain Jeſtings, from ſome Likeneſs of their Colours; 

Pt that I could find even but one poſſible way of obſerving or 
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So that tu rather à certain Concomitant, than 4 Cauſe. Whit 


meer falling of ſuch an Accident, (juſt as if one ſhould 7 


pitb thy Star about the hotteſt Time of the Tear, by by Appear 
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knowing theſe Diverſities of their Natures!) Theſe, I A 
are their Suppoſitions, as may be ſeen at large in Argolus bl 3 
Prolix Catalogue of fixed Stars, which he hath in Epbemeriaf a N 
Lib. III. from Fage 540 to Page 563. As to what remain 0 þ 
viz. The Experience of Aſtrologers, which they boaſt of 9 0 2 
much, that we may ſuppoſe it now to be ſufficiently confirmed 5 
{ which is yet greatly to b2 doubted ; ) nothing can be pag 4 
more notably, and more neceſſarily y to be conſidered, tha 
that which the Great Verulamius hath ſpoken long ago in kill 
Hiſt, Vent. P. 4.59. At the riſing of Orion (fays he) he a 1 
commonly ariſe various Winds and Iempeſts; but (N. B.) we m 
fee, Whether ths doth not happen becauſe be riſeth at thar Time il 
ebe Tear which i moſt effectual tothe Generation of Winds : (N. B. 


may likewiſe deſervedly be doubted about the riſing of the +l | * 
ades and Pleiades, as to their cauſing of Showers; and of 4 
Burns, as to his effecting Stones. That the Anniverſary Hei 55 
of the Dog · Days, depending only on the Force of the Su 1 
was aſcribed to the Conſtellations of the Dog's, only by tf 5 


firm that the return of the Swallows is the Cauſe of Spring: ay of 
It is fo evident, that Geminus Rhodius, one of the Ancienteſ * 


Aſtronomers, long ago obſerved it in theſe Words; All ſi of 4 5 


poſe that this Star (ſpeaking of the little Dog) hath che pri 


7 * . 8 
1 7 y 


Vertue, and ii the Cauſe of the intenſeſt Heat, frag it riſetb tage ly 3 
tber with the Sun: But the thing 3 not ſo; but becauſe he riſeil 1 5 


they f 88 the Alteration of the Air to —_ &c, 


Theorical ASTRONOMY. 93 


1 CHAP. III. 
K 4 Of the Temporary aud Extraordinary St 47. . 


1. Nhat Stars do you mean by theo Wards J 


HERE may chiefly be ſignified three forts of Stars 
vy theſe Names: The (I.) is of thoſe fixed Stars which 
chis their extraordinary Property were unknown to former 

Wes, and were at length, in this laſt Age, obſerved at a cer- 
SS T'ime to be demoliſhed by Degrees, and at laſt to vaniſh 
ee out of fight ; but at another certain Interval of Time, 
nan again to be ſeen in the fame Place, and to receive new 


i 
N n 


PA 


; "x Pale's Neck, marked by John Bayer, in his Uranometria, 
che Letter ; which Gothefredus Kirchius, Anno 1677, 


4 


: 


7 


erved in its uſual Place, where it diſappeared at firſt, to be 
e wed and ſucceſſively increaſed to the Equality of a Star of 
WE third Magnitude, having written a Letter in the German 
ngue about this thing to go Friend at Leipſick, after the 
ear Sample of Mr. Hevelius a Famous Aſtronomer of Dantzict, 
o had ſeen this wonderful Viciſſitude of this Star (thence 
lcd Mira) ſeveral times; as alſo Dn. Caſſinus obſerved its 
in, 4m 1678, at Pars. (2.) Thoſe fixed Stars alſo 
ich have appeared lately in the Heavens, being never ſeen 
ore, and which, at a certain Space of Time, diſappear 
zin, being never about to appear again; ſuch as was that 
ach was ſeeen in Tcho's Time in the Conſtellation of Caſſio- 
from about the End of November 157, till the Month 
LR March 1574, all the while perpetually decreaſing ; fo 
rat the Beginning, being about as large as Venus in Peri. 
5, afterwards it underwent all the Degrees of the firſt, 
—_ ſecond, 
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ſecond, Ge. Magnitudes, till at laſt it vaniſhed quite, ſince 4 


75 


which Time it hath never been ſeen to this Day. (3.) And, 
Laſtly, The Comets alſo, wandering like the Planets unde 


. 
FRY. 
5 


the fixed Stars, and furniſhed not only with a Buſh of Rays 9 


9 $3 
/ "8h 
* 


which even the former had. but alſo moſt commonly with? 


* 08 


Tail, are commonly reckoned among the new Stars; althougt .; 
being more known by the Name of Comets or blazing Star, 


and yielding that other of new Stars to the fixed ones alread 
mentioned. 1 


2. Of which new and extraordinary Stars then ſhall we trau 
chiefly in thu Place ? | 7 
Not of the Firſt, which are Extraordinary indeed, th 
not Temporary, but without doubt of the fame Date wit A? 
the reſt of the fixed Stars, but by turns ſometimes diſappea Ji 
ing, ſometimes appearing in the fame Place, on both Side 
ſometimes with a gradual Decreaſe, ſometimes Increaſe oli 
Light and Magnitude, in the mean time being ſuppoſed to bl 
permanent and perpetual. Several Ingenious Men have er 
deavoured to find out the twofold Cauſe of the alternate ap! 
pearing and diſappearing of this Star; either they ſuppoſe! ll 
to be a certain perpendicular Aſcent of it in the Heavens, an, ll 
a ſubſequent Deſcent again as far as its firſt Place; or the Ve 
tiginous Motion of a Star, one of whoſe Hemiſpheres hl 
lucid, and the other opacous and dark. Either of which H 
potheſes will eaſily enough ſolve the Phznomenons ; but rhe" ” 
ſuppoſed Conditions of ſuch Bodies are ſomething unuſuii 
and have no Examples in Nature. a 


3. Are the nem Stars then of the ſecond ſort not coevous vi 
the World, but ſuppoſed to be generated anem in the Heavens, a 
diſſolved again after a ſhort Time? And the ſame thing to be ſuf 
poſed about the third Claſſis of Comets ? „ 

1 know that this thing is alſo ſtill in Debate among the af 
Learned Men, and that eſpecially with the above- mention. "a 
Petitns and Auſutus, Caſſinus alſo, and Bernoullius the Eldon | 
and other very Ingenious Men: The Comets themſelves 1 
taken for Bodies which have been perpetually in the Wort FF 
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TS 1 know alſo, that Erveſam the Famolls Aſtronomer of 
. zich, and Arhaviafius Kircher, after Bebo, Longonontanine, 
under RS innumerable others, have imagined them to be generated 
Rays Fr in the Heavens, and to be diſſolved again. And to this 
with 1 r Opinion, as being the more probable, we ſhall aſſent, 


5 N 


tat for ſeveral Reaſons, which we have ſhe wn at large 


hough b 
Star, t Twenty Years ago, in à particular Diſſertation abour the 
Aread e, Motion, and Original inn 
. Se me, I pray, one or two of thoſe Reaſons, 
0 


ve treu 


re fg of them is the Face of Comets, which, when 
i through Optical Tubes, is very different from other Stars 
g 


d, WP Fixed and Erratick : For whereasboth theſe appear with 
e wü fectiy round Ambit, and a very lively Light; the Comets 
oe contrary, appear without any exact Roundneſs, and 
\ Se a dull fort of Light almoſt like the Nebulbun Stari. The 
mm and chiefeſt, is, That their Disks being ſeen through 
q arge Tubes of Hevelizs, were diſcerned by little and-little 
fo cn lved into ſeveral Lumps, which increaſe in number 
we cih ey vaniſh quite out of Gghr, (ſee Eg. XLVII) Which 
ate ching, tis very probable, hath happened in the new 
poli being ſeen in the fame fixed Place among the ordinary 
ns, "LO Stars, which at laſt diſappear. The Tbird, That the 
ot Comets, which are oftentimes vaſtly great, are ge- 
ted anew in the Heavens, even thoſe of the contrary Par- 
eee forced to confeſs ; which being granted, it is very pro» 
e, That the Heads or Bodies of the Comets themſelves 
cncrated by Exhalations gather'd together ; And that no 
r Difference can be found between theſe and them, but 
Vifference of Denſity and Variety. 


* 
* 


1 ic 
appear 


1045 wü | 
ens, OR. Are all the Comets then, and new Stars, found in the Hea- 


o be ſo 4: their proper and genuine Place? 
1 


. 
Ip indeed it ſeems to us, if by this Name we mean thoſe 
the mot es laſtly obſerved, which ſeem not only to be carried b 
entiond, "| mon Motion about the Earth, together with all the re 
e Ede ordinary Stars; but alſo (as the Comets alone) exer- 
lyes af "In rontinually particular and proper Motions, likethe Planets, 
Word rds certain Quarters, for ſeveral Weeks and Moriths toge- 
| Wh g $ | | | CE ther: 
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forts, that are known by Experience ? 
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1 8 I 
Oo 


6. But that j the Reaſon that the Comets, beſides a conn 


or diurnal Motion, have alſo proper ones, which the new fixed Su wa 
have not o | | N 


1 y 
| 
. 


Here | can give no better a Reaſon, or truer Conje du 
than this, That the Comets are generated within ſome Vorte uh i 


x 44 


(e. g. the Solar) by which therefore they are whirled roi 
juſt as the Planets are; but the new fixed Stars are generau 
perhaps of the concurring Exhalations of three fixed Stars, 
a Trilinear Space between three contiguous Vortexes, W. 
there is no Room for an Orbicular Motion: Which Hyp. ly 
theſis is plain enough, and very eaſy for explaining the preſal 
Effect, but meets with many Difficulties I muſt confeſs, hn 
ever ſee Fig. XLVIIL rot 


| i ä : l 
7. I defire you to enumerate alſo ſome other Affections of d 5 


— 
% + #4 


N 


This (r.) is chiefly remarkable, That both the Com 
and new fixed Stars have a Buſh of Rays about the den 
Part of their Bodies; but theſe latter extend no Beard or Tu 
as the Comets do, oppoſite to the Sun, although they nll 
ſometimes, though very ſeldom, without this Addition. ( 
Neither is this Difference to be neglected, That the nei \ 
fixed Stars (ſuch as are conſider d in this Place, viz. being ner ll 
ly generated, and actually diffolved again) are reckoned to nl 
but very few; whereas, according to Lubenitzius, in his Tis dnl 
comet. the number of Comets is increaſed to 400. (3.) 1 


Duration of Comets hath been but for a few Weeks, or DH 
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il Moo at moſt but fix Months; but the new Star in Caſſopeie 
metim - peared for about 17 Months together, or a Year and 
mon (ARE (4.) That ſeveral Comets have appeared at once, 
ue Ch happened un 2618 ; nor do they chooſe one Time of 
e can! car more than another, which is ſufficiently proved in 
ratedi , Lib. VIII. Seck. I. Chap IV. and in Lubenitziu his 
ally bs 4 1 Hiſtory of them. . 

n founl 1 : Y 


aft 


- = 
re at ee 
þ _ 
| RE... 


phat # the Reaſon of the firſt Affection F 


to the Buſh of Rays in both ſorts, it ſeems to be no- 
elde but a thin and rare Brightneſs in the more ſubtil 
1 op riums of their denſe Bodies; and the Tail or Beard 
red is extended oppoſite to the Sun, ſeems to be nothing 
certain Extenſion or Continuation of thin Effluviums 
ied or driven forwards by the Rays of the Sun (both 

nje du and DAE, alſo CAG and DBF, Fig. L.) from 
Vorte this Ircumfuſed Coma AB behind their denſer Bodies, and 
1 ro ently illuminated by the Rays tranſmitted through the 
era . of their Nuclei and Bodies, and alſo ſomewhat re- 
Stars, laterally through the Bufh of Rays; fo that in the 
„ wh Time, when the Eye is not taken up with a greater 
Hyp, it can excite in it a ſenſible Brightneſs : Which Tail 
preſe ppear ſo much longer or ſhorter, according as it is ob- 
fs, ho either more obliquely or rightly in a tranſverſe Line 
e Eye, or the farther or nearer it is diſtant from it; viz. 


> 
> 4 
4 


ing as it is to be ſeen from T, either under a leſſer 


4 i VI V, (Eg. XLIX.) or a greater Y T Z, or none 


HS Bt why are they ſeen ſometimes without any Tail ? | 
dt becauſe they have none, but becauſe the Eye being 
in the middle between the Sun and Head of the Co- 
n. (goth not ſee it: For Experience teacheth, That this De- 
he net a Tail happens in ſuch a Caſe, wherein the Head of 
ng ner met is diametrically oppoſite to the Sun in reſpect of 
ed tob Herth, and therefore hideth its Tail, or (if it be broa- 
is Th On ards its Extremity) makes it appear like a more iplen- 
.) Tay Buſh. Which perhaps is alſo the Cauſe, that there 
or D Tail at all obſerved in the new fixed Stars; viz. becauſe 

N 1 G being 


— 
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every one of the Suns, will rather ſhew a confuſed Buſh, 0 


ums of the Cæleſtial Bodies may frequently happen; bu 


muſt we think concerning the Prognoſticks and Effects of theſe extri : he 


various and direful Effects to them: Others aſcribing either 
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being at too great a Diſtance, (as in H and , their Face 
which is illuminated by the Sun, is alfo always ſenſibly turned 
to the Earth, and fo the Tail is turned from it: Or if yay 
had rather a vaſt Cloud lying within the Limits of the. three if 
Vortexes, and alſo illuſtrated by three Suns, will not admit of 
ſuch a Diſtinction of the Tail from the adjoining prelucid Sky, WM 
but the more rare Effluviums being driven forward oppoſite to 


Rays ; almoſt after the ſame manner, or at leaſt proportiona. 
bly, as an Opacous Body illuminated by three or more Lights 
projecteth no diſtinct Shadow any way. eo 
10. Phat Reaſon can be given of the ſecond Affection mentim an 
in Queſt. 7. | 


Perhaps we may gueſs at this : Tbat in the great Height 
of the fixed Stars, ſuch Collections of Exhalations or EMuv.Mf 


which, although illuminated by our or ſome higher Sun 
by reaſon of their too great Diſtance, are not diſcern'd fron 
our Earth becauſe of their Smallneſs ; but ſuch vaſt and im. 
menſe ones which cannot poſſibly avoid our Sight, are ver 
ſeldom accumulated : Whereas, on the contrary, the leſſelve 
ones which are to be ſeen in our Vortex, and much neare nd 
may more frequently be conjoined together, and conſtiuu of. 
Comets: Which being ſuppoſed, the Reaſon alſo of the thii ne 
Affection mentioned in Queſt. 7. may be eaſily conjectur'd. 


1 1. There remains chiefly one thing to be enquired after; Ma 5 nent 


ordiniry Phenomenons ? 


The Ancient Philoſophers and Poets, ſeveral Fathers of the | "i 
Church, and laſtly, great Numbers of Aftrologers, attribu: n; 


none, as Julius Ceſar, Scaliger, or doubrful ones, as Caron i; 

Piſo, Franciſeus Reſta, Gc. Others not altogether Evil rathet Wn 

than Good: See Recciol. Almag. Lib. VIII. Sect. I. Chap. V. 

Our Opinion we have explained at large in a particular Difler- 

tation of the laſt Comet that appeared in the Year 1681, 

publiſhed among the Exercitations of the Ecleick ., 
n 
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ce, In ſhort, it amounts to this, Seeing that (1.) the Nativities 
ned Wof Kings, Princes, and Potentates, and alſo the happy Suc- 
you cefs of great Undertakings, Sc. have followed after ſeveral 
rer Comets, of which there is a Catalogue in the above-cited Lib. 
it of WWF Ricciolns, P. 34+ (2.) The Death of Princes, having 
„ moſt finiſhed their Courſe before, and of Popes (commonly 


perannuated before their Election to the Chair, and as it were 
nc Foot in the Grave) have ſometimes followed after the 
WA ppcarance of Comets, but can ſcarce ſeem to be of fo great 
Moment, as to be Divinely procured or predicted by a new 

Prodigy. (3.) What Scaliger alſo urgeth, many Pious and 
amous Men have died, many Principalities have been over- 
Wurned, and Illuſtrious Families ruined, without any Prediction 

of a Comet. (4.) Thoſe Calamities alledged from Hiſtories 
Wrove nothing elſe, than that they have often happened ſeveral 
WY cars before a Comet or new Star. (F.) Seeing that what is 
vil and pernicious to one Part of the World, may happen 
ropitious and fortunate to others, Ge. it is in vain to ſuppoſe 
hat Comets and new Stars either effe& any Evils Naturally, 
r are the Forerunners of them according to the Appointment 
f the Creator; for it is beyond all Diſpute, that they them- 
We lves are certain Effects of Nature; viz. their Appearance 
nd its Accidents, eſpecially the Extenſion of their Tails op- 
WOolite to the Sun: (See what hath been ſaid above concerning 


third he Effects of Eclipſes, and the like in Ricciol. Lib. cit. Sect II. 
. = hap. XVIII.) However we take it for a Laudable and Pru- 

ent Deed to urge ſome Moral Signification, viz. of Good to 

he Good, and of Evil to the Evil, from the Majeſty and 

over of the Divine Deity moſt manifeſtly appearing from 

| hence, that being thus admoniſhed, they may prepare them- 

| the BW: lves for whatever may happen, and for their Change from 

but his Life; for thus (as Kepler wittily ſpeaks) it may follow, 

ithet bat he who dies may depart Happily, and he who remains 
mn ie may not take it amiſs, that he is ſo happily deluded by 
; 


WW" Alrologer. 
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APPENDIXI | 


Of the Practice of an Eaſy Echpfrographyl | 


| 1. Phat do you mean by an Eaſy E clipfiography ? 
8 Eeing that the Aſtronomical Calculation of Eclipſes 


very Nice and Curious, and therefore requires mud 

Labour and intricare Exactneſs; 1 call an Eaſy Ecliz/ohiM 
graphy that Method of computing theſe Phænomenons, when 
by we may eaſily, and without the uſual Exactneſs, determin 
ſomerhing nearly both their Times, Magnitude, and Durati 
on; which, if it reach not to the greateſt Niceneſs of the Þ 

| fineſs, yet it will prepare the way to it, and give the you 
Schollar an Idea of the more preciſe Calculation, 


2 . What things then are required for performing ſuch an « 
Eclipfiography ? | | | | 


Since it is certain, from Chap. IV. Se&. II. Numb. 3. and 
that every Eclipſe of the Sun happens in the New-moon, ai 
every Lunar Eclipſe in the Full moon; Fiſt of all, 1d 
Times of the New and Full-moons ought to be known, il 
exactly as can be, in Days and Hours, and their Parts or M 
nutes: And becauſe the Eclipſes happen neither in every New 
moon, nor in every Full- moon, but in thoſe only which ha 
pen either in the Nodes themſelves, or nigh the Node 
therefore (2.) The Place of the Node, and its Diſtance frot 
the Luminaries to be eclipſed, muſt be determined, An 
moreover, becauſe the Eclipſes uſe to be ſo much the greate 
the nearer they are to the Nodes, and greateſt in the Nod: 
themſelves, (all according to thoſe Principles which are del 
vered in the above cited Places ) therefore (3.) The Gren 
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ef of the Eclipſes will be known, by knowing the ſecond” 
ut farther, ſeeing that the greater the Eclipſe is, i e the 
Freater Number of Parts of the Lumninary to be eclipſed are 
Jud or obſcured, ſo much the longer the Duration of the E- 
1 ple will be; 'tis plain that the Knowledge of this (4) i8 
onded upon the Knowledge of the Third. And whereas 
e more accurate Calculation of all theſe depends upon Aſtro- 
N mica! Tables, and their ſeveral and ſtricter Rules; ſo the 
re eaſy and leſs preciſe (but therefore alſo leſs accurate) 
determination of them, is built upon the ſhorter and eaſier 
omputation of Ephemerides, compoſed with great Labour 
85 om thoſe Tables. : | | 
ſes oil 


mud 3- Hm then ij the exact Time of every New-moon or Full- moon 
als 3 5 I d from the Ephemerides ? | 
clipſ 7 * afſigne Phe me. L 


ber Here there is no need of much Labour, ſeeing the Time 
2rmit every New and Full moon is found actually expreſſed in 
Jurall ny Ephemerides, e. g. in the Heckerian, Anno 1675, on the 
ne Et of January, Se. V. we find in the middle Intercolumn of 
vo e Right hand Page of the :Phaſes of the Moon, the Full- 
oon atligned at the 5th Hour, 27th Minute in the Afternoon; 
nd the New-moon marked at the 15th Day, 1oth Hour, 
ih Minute after Noon. Nor is there here any thing 

rther to be noted, except this one, That the Hours aſcribed 
and (WS them are Aſtronomical ones, always numbered from the 
n, A eceding Noon, and that continually to the following Noon; 
„ IN therefore if it happen that the Number of Hours exceeds 
Wn, e, this being ſubſtracted, the remaining Hours will be the 
Yr Mammon Forenoon Hours of the next following Day; which, 
any are ignorant of, or neglect, they oftentimes commit 
h haheat and groſs Errors: So, v. g. to the zoth Day of the 
e Month Fanuary, is aſcribed the Full-mdon z oth Hour, 
e froth Minute from the Noon of the fame Day; whereas, ac- 
rding to the Vulgar way, we don't number above 12 Hours 
r the Afternoon, and then 1 2 others for the Forenoon of the 
Nodſſhllowing Day, 1 2 being ſubſtracted from 20, there remains 
re dee 8th Hour with 35 Minutes before Noon of the 31ſt of 
Gre!]Wſrary; and ſo in the reſt, 5 ? 
— Es | 5 


an ea 


G 3 4. Brig | 
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4. But what if one had a Mind to do the ſame thing over again 
or know the aſſigned Time more exactly, what muſt be dine then d 


In the Left-hand Page of the Ephemerides, the Places ii 
the Sun and Moon being compared together, do eaſily (hey 
on whar Day, or Interval of Days, they are to be either join 
ed together in the ſame dign or Degree of the Sign, or to H 
in Oppolition to each other in oppoſite Signs: But that th 
Hour and Minute may be known, ſubſtract (1.) the Y; 

next leſs Place from the Flace of the O, or its Oppoſite: 
thus it will be known how many Degrees the hath to pal 
through, before ſhe is exactly in Conjunction or Oppoſitiont 
to the © (2.) Find the Diurnal Motion of both Luminarie 
by ſubſtracting ſeparately both their Places which they ha 
Juſt at Noon in the foregoing Day, from their Places whit 
they are to have at Noon in the Day following. (3+) Sut 
ſtract the O's Diurnal Motion from the Motion of the D, 
you will have the D's Diurnal Motion from the © or to th 
O, viz how much the) comes nearer to the O within 2 
Hours. Hence (4.) infer by the Golden Rule, As the Du 
nal Motion of the ) from the O: Is to 24 Hours :: Sol 
the D's Diſtance from O: To the Hour of G or 8 ſough 


F. Pray be ſo kind. to illuſtrate theſs Rules or Periods b 
Example ? | Eo | 


I will fo, and that very willingly : While I compare ii 
Places of the O and) which they are in on the i ſt Day 
January of the Year 1675, juſt at Noon, viz. the O's plu 
in the Sign VS 2 1 gr. 29, 55", and the Y's place in the q 
polite Sign S but in the 16th gr. 53', 18" of it, and u 
places which they are in at Noon on the following 2d Day. 
January, viz. the© 22* of VS, Sc. and the D 1 gr. A, 8 
I eally fee, that the exact & tion of O and ), or the Full 
moon, falls between theſe two Noons, becauſe at the pre: 
ding Noon the ) hath not yet overtaken the oppoſite Deg 
of the ©, but at the following one hath got beyond! 
Therefore, that I may find the Hour of &, ] ſubſtract (i 
the place of the Þ which ſhe is in about Noon on the 1ſt D: 
of January, from the place which is oppoſite ro the © my 


Mic Moment, viz. 16 fr. 5 3“, 18” of S, from 21 gr. 
An , 55“ of the fame W; and thus I know [having ſub- 


en d racted from 
1 „ 9, 55", theplace ofthe O onthe 1ſt of Jan. at Noon, 


r join 1 6 , 53 » 18 the place of the 90 
What the ) is yet diſtant from the oppoſite place of the © 


v4 : 4, 36, 37", i. e. for 35 (becauſe they are ſomething a- 
mm ag half a Minute) putting a whole Minute to make the 
to p alculation more eaſy for the young Bros, 4 gr. 37. How 
"ion nuch Time ſhe requires to finiſh this Space in, will be known 
- ar (2-) I find the Diurnal Motions both of the © and N a- 
y bi" viz. by ſubſtracting 

be , Trom the D's place on the 2d of Fanuary 22*; 315 3% 
552 The ſame on the iſt Day _ — —_ 21 „ 295 57 


£0 ad thus I find the Diurnal Motion of © x „ 


Di nd from the Þ's pl. on the 2d Fan. 1 © i e. 31, 1% % 
obſtracting the ſame on the 1ſt Day — — 16 fr. 53, 18 


find the D's Diurnal Motion to be — — 14, T, $0 


0 If from the 2's Diurnal Motion thus found 14%, 77, $0! 
are I ſubſtract the Diurnal Motion of O — — 1,1, 14 


J d 3 f 
hich gives the 578 Diurtiat Motion from © 13 „636 


the q br 1 | os »7 „ And if by this at laſt 1 divide the Ds Diſtance from 
he place oppoſite to the Sun 4, 37/, or infer, by the Rule 


a; ee 05 13%, % To.x Day, viz. 24 Hours : : So 

A $4 : 37]. Or (4) having reſolved the Degrees into 

c u inutes, that thoſe may perform the Calculation by the help 

1 f Vulgar Arithmetick, who are ignorant of the Sexagenary 
5 anon. N | 

a" u 787 Minutes: Is to 24 Hours:: So is 277 Minutes: 

ft \ o a Fourth, which will make 8 Hours, 27 Minutes, or 8 


G 4 Hours 
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Hours and an + very nearly, becauſe here we don' t intend 1 
uſe the 2 ExaQtneſs. 


6. I deſire you alſo to give me an Example f he Comput 
the New - moon ? | 
For the Iſt on the 22th of ame O in 8 o 5 2), 1 an Y 

| D in IL 21 5 + 26 58 1 


— * 8 


The D's Diſtance from © — 3: 2 16 


For the ſecond © on the 13th, br — *, 50. 189 


| J 

There remains the Diurnal Morion of "i — 57, oi... 
The D on the 1 3th Day 4* © S, or by Fict. 34% IL 4.4', RS 
On the 12th Day — = . 21 -» FO, 4 4 ad 


The Diurnal Motion of the) 11 ER f 


For the Third, from the Diur. Mot. of the 5 12 53 11 1 
The Diurnal Motion of © being ſubſtracted o „57, 49 


—— 


Leaves the D's Diurnal Motion from the Sun 7 56, 7 a 


For the Fourth, laſtly, HK xx* » 56!, give 24 Hours, wha 
will 9, 240% viz. 1GN? i. e. If 716“, give 24 Hours, What 
will 5423? or by Seconds, If 42967!, give 24 Hours, what 
will 32536“? By working according to the Rule, there i 
produced 18 Hours, 24 Minutes in the Afternoon on the x 2th 
of June, or (12 being ſubſtracted from 18 Hours) 6 Hours 
24 Minutes in the Forenoon on the 13th of Func, according 
to the Vulgar way of reckoning the Hours. And this is the 

Firſt Requiſite of thi 240 Ecligfiography, mentioned in Ru 
2. 8 


— 


7. Hou 
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7. How will the Second be obtained, viz the Place of the Node, 
bon, and Sun? 3 | : _ 
WT). Place of the Node for every Moon is expreſſed in the 
nemerids; but becauſe the Times of Eclipſes very ſeldom 
pen juſt at Noon, therefore for the given Time of the 
moon or Full-moon, the Places of the Node, and Moon, 
Vun, at leaſt of the Moon, are to be found by ſuppoſing, 
, the Places of every one of them at the next foregoing 
on; Next, by finding every one of their Diurnal Moti- 
either from the former Calculation, or after the ſame 
inner; Thirdy, and Laſtly, by inferring thus by the Rule 
Three, If 24 Hours give the known Diurnal Motion, 
at will the Hours of the New-moon or Full- moon before 
| 2 boned give? And that which is produced in this Fourth Place, 
> caed ro (if we ſpeak of the Sun or Moon) or ſubſtracted 
of the Node) from the place of the preceding Noon: 


„ * 0 


d thus are found their Places for the given Hour, 
8. Are Examples given alſo in every one of theſe 2 | 
Sho doubts it? For let the firſt Example be for the Place 


the Node, on the 1ſt Day of Fanuary 1675, 8th Hour, 
th Minute Afternoon. . 8 


wh Ss in Merid, 1ſt Jan. VS 209, 34. 
wha | 2d Fan,VS 20 „ 31 

wha EE - _ 
ere ference or Diurnal Motion 0, 3. Now I fay by 
12th 


1 > Rule of Three, If 24 Hours give 3, what will 8? Or 
Fs 6 give 3, what will 2 ? It makes 1! to be ſubſtracted. 
5 70 erefore the Place of 88 at the given Time was V$ 20˙ñ, 
a | 
Queſt Let the 2d Example be for the D*splace at the ſame Time. 
| e Moon's Diurnal Motion, according to the former Queſti- 
„ is 14%, 71, Folt:: Therefore I iner 
24' Hours give 14, 7', 50% what will 8 Hours, 27. 
having reduced the Numbers to their loweſt Species, 
1442! give 5$0820!!, what will 507'? It makes, by 
rking rightly, 17893, +6. 4, 58', 13/!; to which, if 
EY T you 


you add N pl.arthepreced- N. 16, 53, 18 , peu wille 


fore the place oppoſite to the O is the ſame 2.1%, 51, 21% ' 


What will 8 Hours, 271, viz. 50% give? It makes 217, 30 


| The Difference or Diurnal Motion is © , 3. Now 
infer, If 24 Hours give 3, what will 18 Hours 24'? aut 
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the pl. of ) at the Hl. of F. MI. 21, 51 , 31 „S: Then 


and cf the Sun himfelf 2 1, 517, 310, vs. Y 
Let the Third Example over and above be for this ſax 
place of the Sun : The Diurnal Motion of the Moon yy 
above found to be 1, 1*, 14'!, f. e. 2674. 
Therefore J infer, If 24 Hours, or 114, give 367 


to be added to D 8 pl. at the preced. Noon 41 291, 5357, a 
15 N 21, 36 


That the ſame place of O may be bad 21, 51, 31, ö 5 
as above. 6 220 | 3 
Now at the given Hour the pl. of © is 21, 54”, 311, 
the place of the Node; 5 „ 

20 „33 


Therefore the Diſtance of O from $2 is I, 18, 31 „5 
the Dꝰs Diſtance from & juſt as much. | 
7. Let theſe be alſo applied to the Netw-moon ow the 12th 
June, whoſe Time was computed in Queſt. 6. _ | 
(i.) For the place of £2 at the computed Time 18 Hou 
24 Minutes. 0 5 


$3 in Merid. 1 2th June 115 59t vs 
. 13th June 11 , 16 VS. 


— . 


= 24, .. 22 at moſt; If 8 give 3, what will 6 ? The 
ore, ar molt the place of the Node-£2 at the given Ti 

i812, 1, I5'. (2.) For the D's place at the fame Tim: 
The Moon's Diurnal Motion was by the former Operatic 
127, 521, T1''; therefore I infer, If 24 Hours give 12 
53', 11½ what will 18 Hours 24'? Or having reduced ti 
Numbers to the loweſt Species, — 


That ASTRONOMY. 10% 
40 give 46391½ what will 1704 ? It gives, by work. 
g gba 37928% 2 LO g* E- 524, 46't; to which, ha- 
added the Moon's place at the preceding Noon 21, 50% 
| 5, you will have the D's place at the Hour of New moon 
„.;“, 50%, and therefore the ſame with the place of the 
n, (which, by help of the Diurnal Motion of the Sun 
„%, 4½% was found 15, 36“, 590.) 
ow if from the place of s — 12%, 1, 15 ½ 8 
ou ſubſtract the place of the O or) 1 5 36, 50 


3 


ou will have the D* Diſt. from the Node 10, 24, 25 


hich, according to the place of the Sun found laſt of all, 
Would have been 10% 24', 16”. 
. this 3 abe Second Requiſite of this Delightful Eclipfugraphy 
b n tioned in Queſt. 2. | 5 
10. Having thus found the Diſtance of the Moon from the Node, 
ber Latitude at the computed Times be now known? And can 
1 judge whether the & and G hitherto ſpoken of, are to be E- 
15 tical or not? 5 | . 
be may : And indeed the thing may be done two ways, 
richmetically and Mechanico-geometrically ; eiz the Latitude 
the Moon's Orb or greateſt Diſtance from the Ecliptick 
ing ſuppoſed 5 gr. the thing is done Arithmetically, thus. 
(.) In our Full-moon, If 90* give 5*, what will 1*, 
8, 31”, the Diſtance of the Luminaries from the Node? 
makes 4, 24“, and that too (which may be judged from 
bem.) South: For on the Iſt of January at Noon, the 
oon's Latitude was &&— — p 
orth Deſcenſion on the 2d of Fanuary at Noon was 57 


7 


| 6 outh Aſcenſion, on Sum, 78 

. Therefore we muſt infer, | | 
f 24 Hours give 78 min. what will 8 Hours, 27 min. 5. e, 
f 1440 give 78 min. what will 07 ? They make, by 
working rightly, 2.7 min. 27 ſec. very nearly, and therefore 
bat leaſt to the South, _— 7 


eratid 
e 12 


ced ti 
(z.) In 


21 


'If 5 400 min. give 300 min. what will, 624 : 1. It mal 


point of Diviſion, (which the Paper could not contain) d 


18 min. 3 1 ſec. or 1 deg. 19 min. from N to 5, and! 
the Diſtance of the fame Sun from N to 8, having defc 
bed from N the Arches 3 and 8 L, they will give d 


latter very nearly 2; ) tis evident that the) vill underg 
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(2.) In the New- moon, on the 12 of. June, If 90 dy 
give 5 deg. what will 10 deg. 24 min. the Diſtance of i 
Luminaries from the Node? 5. e. having reſolved the Tem 


34. min. 40ſec. North Deſcenſion, which the comparing 
the Latitudes in the Ephemerides confirms. r 


Tf. But how i the ſame thing performed Mc hanicalh 7 


Into any Right Line NM (Eg. II.) transfer 18 equ 
parts of what Diſtance you pleaſe, (but they will be ſo mu 
the more convenient for the Purpoſe, the larger they are 
and from the point N, as a Center, through the extrey 


Zcribe the Arch OP equal to ane part of thoſe Eighteen 
the Line NM; and having drawn NP, the point N yi 
repreſent the Node, the Line NO the way of the O, N 
the way of the , and OP the D's greateſt Latitud 
For it is the ſame thing as if we had divided the Line N 
into 9o parts or Degrees, and made the Arch OP 5 I 
grees, viz. equal to the greateſt Latitude of the Moon's 0 
bit. Now therefore if we put the Diſtance of the Moa 
or the Sun rather, from the Node in our Full- moon 19 


Latitude of the Moon fought ; which thus may be meaſun 
exactly enough, if the parts of the Line N M be made 
large, that they can be ſubdivided into their ſixty Minutes. 
12. Theſe being chus rightly performed, ſurely "twill be ea 
judge, whether any given Full- moon or New-moon be Ecliptical 
Te Fin BEN If SL 6+ 
It will fo: Since therefore (1,) in our Full-moon i 
Latitude of the ) is found to be not ſo much as 5 min. a 
conſequently much leſs than the Aggregate of the Semi- dia 
ters of the ) and Shadow, (the former of which is 4 gr. th 


an Eclipſe at the above - found Time, and that a very gret 


one, as we ſhall ſee anon, But (2) ſince in our New-mod 
— 8 1 


1.31. 
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at place, to which the Sun is then Vertical, there can be 

lipſe of the Sun, becauſe the Sum of the Semi- diame- 
of the O and 9 is but 30, or at moſt but 3 2 min. yet 
may be one in ſome other more Northern part of the 
h, becauſe this North Latitude is much leſs than the 
egate of the Semi- diameters of the Earth's Disk, and the 
dn's Penumbra or Half-Shadow. 5 5 


t the DNN tbe Earth and Penumbra, were explained 4 little 


Tbis firſt is evident from Fig. LII. That if the way of the 
or the Moon L in it were diſtant from the Sun 8, or 
way, above 34 min. and each of the Semi- diameters 


hat that cannot reach to this, or cover the leaſt part of it, 
that the Eye being placed perpendicularly below the Sun, 
1 laok freely between both Disks of the Sun and Moon. 
tas to what hath been faid concerning the Moon's Penum- 
and the Earth's Disk, that may be in a manner underſtood 
Wn Fg. LIII. eſpecially if it were conceived to. be delineated 
Her that proportion of parts, which this Paper could not 
ntain ; viz. (1.) That the Diameter of the Sun's Body 


nce of the Moon from the Earth, is ſixty of the Earth's 
ni diameters; and that the Diſtance of the Sun exceeds 
Wh: of the Moon about 19 times: For from thence it may 
WE dibly enough be aſſerted, (3.) That the Earth's Face ſeen 
om the Moon, is equal to about 29 gr. as the Moon from 
e Earth is half a Degree: (4.) That the meer Shadow of 
e Moon L EL in the Disk of the Earth, can only co- 
rthe Space c d, which at moſt is but 3 Minutes, or 3 parts 
the Diameter of the Earth's Disk divided into 120: (5. 
d Laſtly, That all the parts of the Earth to which the 
umbra L dd L doth not reach, or which are placed withe 
it between T and d, ſee the whole Sun, and have no 
ipſe; but thoſe places which lie between rhe Penumbra, 

18 | z. e. Des 


atitude of the ) is above 34, min. we are certain, that 


3. I could wiſh that thi | Lauer eſpecial the laſt Ford. of ie 


r — the = . 
4 -_ 
CERES, 
«xt EO J ” 6 * +2 


8 
—— — 


D and SP were only 15 or 16 min. I fay 'tis evident, 
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ftains that of the Earth at leaſt five times, and this, the Di- 
eier of the Moon, almoſt four times: (2.) That the Di- 


| 
4. 
1 
ö 
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z. e. between e and d, have ſo much the greater part of the rn 


Sun hid from them by the Moon, the nearer they are to th 
meer Shadow e c, or the Center of the Penumbra. our: 


14. Since therefore we know, that both the given Ful moon a 
New-moon are Ecliptical, what doth there yet remain to be done ur. 
bout the determinate Quantity of theſe Eclipſes * cr 


This muſt be done, (1.) That it be known, how great if 
t of the Moon or Sun is to appear obſcured to this or th 
other place of the Earth? (2.) To how great a part of 
Earth the Sight of that Obumbration extends it ſelf, i e. 16 
which and how great parts of the Earth it is to be ſenſib 
together at the ſame Time ? For the deſigning of which 
(3.) firſt of all we muſt learn, by help of the Globe, oi Th 
ſome Map of the World, what place of the Earth that ii 
over Which the middle of the Eclipſe of the Sun or Mod th t 
appears Vertically ? Which, by the help of a Globe, is eaſj ; 
done after this manner; In the & or Solar Eclipſes ; the Suri 
place being already known, is ſought in the Ecliptick of thi 
Terreſtrial Globe; and this being brought to the Meridin 
preſently ſhews the Parallel, under which the deſired place i 
found. Then our place is brought to the ſame Meridian, ani 
the Hour-index over the 12th Hour, and then the Globe . 
turned about, either to the Weſt, if the Hour of the Eclipl 
be in the Forenoon, or to the Eaſt, if it. be in the Afternoon 
till the Index paſs over as many Hours as there were aſſigned 
before or after Noon in the foregoing ones: Which bein 
done, the deſired place will be had juſt under the Meridian 
in the Parallel before determined, 


15. Let this Rule be now accomodated to the preſent Caſe. ore 


In our Ecliptical New- moon, the place of the Sun wlll 
found in Queſt. 9. to be 1 deg. 36 min. S; therefore having 
found in the Ecliptick of the Terreſtrial Globe the middle di 
the Second gr. in the Sign S, I bring it to the Meridian, ani 
I find that the Parallel to the Sun lies very nearly under th 
Tropick of S: Then having brought the City Norimleg i 
under the fame Meridian, and the Index to the 12th Hou 

| I cu 


*n the Globe about to the Weſt (becauſe the Hour of the 
lipſe is in the Forenoon) till the Index hath paſſed over ſix 
ours wanting 2 3 min. 5. . 5 Hours, 37 Minutes, (for fo 


m of June, according to the Vulgar way of counting the 
„ours; ) and I fee under the Meridian, in the Parallel before 
cmined, part of the Kingdom of Bangala, diſtant from 


1 2 der the Tropick, as being the place which then lies Verti- 
| ally under the Sun, | 

ect 16. In the Lunar Eclipſes, How 15 the Place of the E arth deter- 
be, over which che Moon ſtands Verticalh e | 
1 The ſame thing is done here with the Sun's oppoſite place, 
boch at this Time is the Moon's place) as was done at firſt 


th the Sun's place it ſelf, except that here the Moon's La- 


4 ; de, if it be conſiderable, is alſo to be taken notice of, 
8 . che Globe muſt likewiſe be turned to the Weſt, if the E- 
= ee happen. before Midnight; but if after, to the Eaſt, till 
R Index paſs over as many Hours as the Time of the Eclipſe 
aug difkant from Midnight. So in our Ecliptical Full-moon, 
: | fe Sun's oppolite place, and conſequently the Moon? place, 


| 1 deg. 51 min. S, with but 5 or 6 min. South Latitude, 
de Which in the Globe is inſenſible: This place being brought to 
Meridian, ſhews that :bat Tract of Earth which lies per- 
Wndicularly under the Ecliptick, muſt be under the Parallel 
Latitude of 2 12 gr. Therefore having brought our place 
er the Meridian, and the Index to the 12th Hour, I turn 
WE Globe about again to the Weſt, becauſe the Hour of the 
Wipe is before Midnight, till the Index hath paſſed over 3 
ors and 2, (for fo much is the Time of the Eclipſe diſtant 
m Midnight) and I ſee under the Meridian, in the Paral- 
before noted, that har Tract of Arabia Felix, which is 
_: to the City Hr, towards the Weſt, is the place which lies 
tically under the Lunar Eclipſe. 


17. New 
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ch is the Time of the Eclipſe diſtant from Noon on the 


River Ganges towards the Weſt about two Degrees, juſt 
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Eclipſes of both Luminaries are to be conſpicuous juſt at that wii 


to be done: For having elevated the Pole according to th 
- conſpicuous at that Time above the Horizon, in all thoſe place 


tion, is found to be nigh the City Hr in Arabia Felix, whol 


near it; the Indians towards the Weſt, and the Inhabitants 
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17. Now then, the Places of the Earth being found to wig 
he Sun or Moon 1ÿ Vertical in the middle of the Eclipſe; Can t 
Part of the whole Earth be determined, to whoſe Inhabitants 1, 


Moment e | 
It may fo, and in the Lunar Eclipſes the thing is very ej 


Latitude of the place which lies Vertically under it juſt at th 
Moment of the greateſt Eclipſe, and then having brought thy 


place to the Meridian, what Portion ſoever of the Earth i 


that Eclipſe of the Moon is ſeen at one and the fam? Tim 
E. g. in our Ecliptical Full- moon, the place which lies Ven 
cally under the Moon juſt at the Moment of the full Oppo 


8 PAT. 
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Latitude is 21 gr. North: Therefore I elevate the North Poꝰ ce 
to ſo many Degrees, and bring the City juſt now mentions 
to the Meridian; and I ſee that above the Horizon, in who cir! 
Vertex the Moon is, all Europe, Aſia, and Africa lies; aer t 
therefore the Inhabitants of all thoſe Continents may ſee H mne 
Moon when ſhe is in the Depth of her Eclipſe, as alſo a ſm 
part of North America: But yet (which is pleaſant enough imp 
be known, Ge.) fome People ſee the Eclipſe in one Quart: an 
of the World; v. g. the Arabians and neighbouring Eg yprian Pe 
the Ethiopians and Perſians, ſee it juſt in their Vertex, or verillhin 


New Guinea exactly in the ſetting of the Moon; the Inhabiſ 
rants of Old Guinea, on the contrary, at her riſing; the Tarr 19. 
ſee it towards the South, the Inhabitants of Madagaſcar in th 
North, Sc. And it may be infer'd by way of ConſeCtary, 
That although the Moon, v. g. to the Inhabitants of Ney 
Guinea, ſets juſt about that very Moment in which ſhe is mol: 
ly obſcured, fo that they can't ſee the End or latter Half d 
the Duration; yet they have ſeen the Beginning and firſt pat. 
of her Entrance into it: On the contrary, if the Moon rift 3 
to the newly diſcovered Lands in North America, when ſhes 
in her greateſt Obſcuration, ſo that they could not ſee the fri 
| Beginning 
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zepinning and Increaſe of the Eclipſe, yet they can ſee the 
bing Decreaſes and End of it, Se. 

18. And can we likewiſe determine thoſe Parts ef the Earth 
bich are to ſee an Echpſe of the Sun, or which are rather to ſuffer 
Eclipſe themſelves? | . 


ei we may, although with more Difficulty, and that after 
the following manner: (T.) The Arch between the Centers 
t th the Sun and Penumbra, (if there be any, and the Eclipſe 
tha not Central) and alſo the Semi-diameter of the Moon's 


umbra, are to be turned into Degrees of a great Circle by 
ering thus, As the Semi-diameter of the Earth's Disk ſeen 


* 
— 
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im m the Moon, (e.g. 58 min.): ls to go Degrees, or more 
eri rer the Truth, to $9 :: So is the Arch between the 
Po nters, and fo alſo is the Semi- diameter of the Penumbra 2 
pho > the Degrees ſought. (2.) Bring to the Meridian the 
Po ce lying Vertically under the Sun, and from thence to the 


one uch or North (viz. according as the Latitude of the Moon 


p hok either South or North) Number, as many Degrees as an- 
aui er to the Arch between the Centers; and the End of this 
e U meration gives the place of the Earth lying in the Center 
ſmiß the Penumbra. ( 3.) In this Center ſet one Foot of your 


zh i mpaſſes, and the other Foot being turned about at the 
arte ance of the Degrees anſwering to the Semi-diameter of 
pin Penumbra, ſhews that all thoſe parts of the Earth included 
ve hin its Ambit are to ſuffer the Eclipſe, and conſequently 


nts l ſee an apparent one in the Sun. 
11" 9 Lee theſe Rules be applied to our Ecliptical Ne- moon s 


1 te: "ce the apparent Semi-diameter of the Earth's Disk, ſeen 


tary, che Moon, is about 60 min. (above we made it 58) 
* of the Penumbra 30, and the Arch between the Centers 
_ found to be 344, if accurately done, ſomething more; 


erer having taken it 40 or 43 min. Firſt, J infer thus, 


* 8 give 907%, or perhaps more nearly 89, What will 
dei = ; | It gives 66*, . 
_ gives 4.6 


nan 


OR 7 (2.) T here« 
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Bengala, we bring to the Meridian, (having firſt ſet th, 


| Sun obſcured in ſome part, Sc. And from hence it may bi 


| of fol or New-moon, | behold the Face 0 the Sun clear RN 


this Moment of the very Conjunction it ſelf, may yet ſe fon 
Eclipſe of the Sun. | 8 


there is need of a larger meaſure for the Figures of the 


(2.) Therefore the Place which lies perpendicularly unde 
the Sun, which above was found to be in the Kingdom « 


Globe to its Latitude or Elevation) and from thence, under t 
Meridian towards the North, I number 66 gr. and find LM 
Center of the Moon's Penumbra to be in the Tartarean Occaliil 
on the Right-hand of New Zemble. Thirdly, From this Cent 
at the. Diſtance of 4.6?, I deſcribe a Circle, whoſe An 
contains in the illuminated Hemiſphere of the Earth all Ta; 
ry, great part of Cbina towards the North, North Perſia, N. 
tolia, almoſt all Europe, (except Izaly, Spain, and a farther pu 
of France) alſo Greenland Iſland, Gc. all of which will ſee H 


again inferr ed as a Conſectary, That although the more W | 
ſtern Countries of the Earth in this Circle, juſt, in the Poi 


and without any Eclipſe ; yet ſeveral of them, e. g. I 
Spain, Ireland, have already ſeen the Sun ſomewhat obſcurd 
and to have had an Eclipſe in ſome meaſure ; as alſo the mint 
Eaſtern People, if there be any, e. g. the Americans, aui 


20. But are not the Maguitudes of Eclipſes uſually eft imat 
more determinately, e. g. as to the Digits of the obſcured Dzk ? * 


Not only this may be known (Whether it be Total or p 
tile? And if Partile, how many Twelfth Parts or Digits i 
to ſuffer Obſcuration in the Depth of the Eclipſe, &c.) o 1: 
the Eclipſe which the Earth actually ſuffereth while ſhe ſupi Mrity 
ſeth the Sun to be obſcured, whether it be Central, the Sh 
dow of the Moon paſſing through the middle of the illun at | 
nated Hemiſphere? Or not Central, when it paſſeth ts o 
either the Northern or Southern parts of the illumina end; 
Disk, Sc. But to determine theſe and the like Particula 


clipſes, than could be uſed in the L 1. Scheme, i. e. 'T rip 
Lines, (as the Diſtance from the Node, Latitude of the Mis © 
or Penumbra, c) Quadruplicate, &c. at pleaſure : Or wh 


the Diſtance of the Sun or Moon from the Node cannot «i 
| | |  veninl 


nder eniently be multiplied, the reſt at leaſt being thus multiplied, 
n he way of the Moon or Penumbra being already determi 

ee both their Centers Juſt in the very Moment of & or &, 
r ther aw a Parallel with the Line NP: Which fort of Figures 
de repreſented, the Quadruplicate in Fig. LIV, and Dupli- 
Yeeal ee in Eg. LV; the former by the Quadruplication of the 
enter iſtance from the Node, the latter by rhe Duplication at 
\ of of the reſt of the Lines; although perhaps it had been 
Ian tter, to delineate anew (yet by the help of Eg. LI.) both 


iagrams from a more correct Calculation, and with larger 


r pu zometrical Scales made for the ſame purpoſe. 


21. The. Types of the Eclipſes being thus deſigned, can the par- 
ular Magnitudes of Eclipſes in Digits be in ſome ſort eſtimated 
this or that Place in particular © N 


They may, if, v. g · the Semi. diameter of the Circle re- 
eeenting the Perera, and deſcribed on the Superficies of 
cue Globe, be divided into 12 equal Parts, and through every 
mo int ef the Diviſion there be deſcribed parallel Circles, or at 
a it imagined deſcribed: For thoſe Inhabitants of the Earth 
 (ofMbich are juſt under the Center of the Penumbra, will have a 
tal Eclipſe of the Sun, or at leaſt an Annular one, {which 
ter cannot be expected in our Example, becauſe the Sun is 


the Annular Eclipſes require the contrary ;) thoſe which 
ell under the Circle next the Center, will have 11 Digits 
its the Sun's Disk obſcured, and but one illuminated; thoſe 
s live under the Second, will fee ro parts involved in Ob- 


uppWricy, and 2 free, Sc. After this manner we ſhall find, That 
3) Lunar ' Eclipſe was Total, and that with Continuance ; 
illun at the Terreſtrial was not Central, but that the Northern 


1 ts of the Earth were covered with the Moon's Penumbra, 

ina ended even beyond the illuminated Disk and Arctick Pole: 

cu ltly, That the Sun was totally Eclipſed about New Zembla, 

he i 9 . juſt in the very Point of Conjunction or New-moon; 

pla chat in the circumjacent Countries, ſo much the fewer 
s of the Sun were covered, the remoter they are from 

11 Tembla. 8 LE | 


H2a 22. Since 
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| ea Eclipſiograpty 5 


i. e. leſs accurate; viz. having delineated the Types, as wlll 


the Moon firſt toucheth the Shadow of the Earth in 5, eva 


Continuance of the Moon in the Shadow, from that M. ; 


the Earth, and in all which Time the Sun is totally  Eclipk F 


divided into its Degrees, and (if it can be done, v. g. in 


22. Since the Duration of Eclipſes, their Beginning alſo ani 
End, are wont with great Difficulty to be computed by Aſtronomicg 
Calculation, can the like Eſtimation of theſe find a Place in ti; 


It may, but proportionate to the preſent Intent and purpoſ, 3 


done in Eg. LI, or in a Duple, Triple, or Quadruple Pry. 
portion, as in Fig. LIV, and LV; the whole Duration g 
the Lunar Ecliple, from that Moment of Time in whid 


to the Moment of Time in which ſhe wholly forſakes th 
ſame in k, is meaſured by the Line g b, which is extend 
from the Center of the Moon as ſhe enters in even to hell 
Center as ſhe paſſeth out of the Eclipſe ; but the wh 


ment in which ſhe ie firſt totally emerged in it, to the oth 
in which ſhe ſhe firſt begins to emerge at k, is meaſured wil 
the Line i k: Likewiſe the whole Duration of the T erreſl 
al Eclipſe, i. e. that whole Time in which ſome part of tt 
Earth is obſcured by the Moon's Penumbra, and fo ſome pan 
the Sun ſeems to the Inhabitants of the Earth to be Eclipſe 
is meaſured by the Line G H, viz. from the Center of M ive 
Penumbra, at its firſt touching the Disk of the Earth, eval 
to the ſame Center when it quite leaves it; but that Time if 
which the Center of the Penumbra (and conſequently the me 
Shadow, if it reach to the Earth) continues in the Disk ii 


from ſome or other places of the Earth, is meaſured by i 
Line K I. | e | | 


23. But how are theſe Lines [(G H and IK, g h and i 
to be applied, that from thence we may find the Time and Contin 
ance of an Eclipſe ! „50 x | 

Faſt. The Diſtance. g h muſt be meaſured for its univetii 
Duration, and : & for its Continuance upon the Line N 


Figure twice as long as LI.) into its Minutes; and theſe ( 
mult be converted into Time according to the Moon's Diu 
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Hourly, Motion, which may eaſily be found from thence : 
or thus we ſhall obtain, in the Former the Time of her 
iverſal Duration, and in the Latter the Time of her whole 
ontinuance in the Shadow. After the fame manner both 
rpol e true univerſal or entire Duration of the Earth's! E- 
is oe, or of the Sun's apparent one from the Earth; and 
ſothe Continuance of the Center of the Moon's Penumbra in 
on de Disk of the Earth, or of the totally eclipſed Sun above 
wh are defined, by meaſuring the Lines H G and IK, as 
eva their Degrees and Minutes, and then by converting theſe 
es tio Time, Se. But if the Figures be doubled, tripled, 
end adrupled, &c. the Meaſure found in the Line N M mult 
| ſt be divided by 2, 3, 4, Sc. 


24. Apply theſe now to the former Caſes Eclipſes. 


ot In our Figure of the Lunar Eclipſe (which we have deli- 
ed ill ated in a Triplicate Magnitude) the Diſtance g h is 45, 
reli, whoſe Third Part therefore is 1*, 287: Since therefore 
of tlc Motion found above is 13®, /, we muſt now infer, If 


g', 7! give 24 Hours, what will 1*, 28'? fe. If 7850 
e 24, what will 88 ? And there will be produced for the 
of iverſal Duration 2 Hours, 4.1/. In the Type or Figure 
the Solar Eclipſe, (which Fig. LV. repreſents in a Duplicate 
gaitude) the Diſtance GH is 5, 25', whoſe Half 
Werefore is 2%, 425! : Therefore by inferring again, If 13%, 
give 24 Hours, what will 2*, 427'? 1. e. If 787! give 
=, what will 1627 ? {For the Motion of the Lunar Penumbra 
he ſame with the Moon's Motion) and there will be pro- 
Need for the univerſal Duration of the Solar Eclipſe above the 
sk of the Earth 4 Hours, 57! : Likewite for the Conti- 
ance of the Center of the Penumbra in the Earth's Disk, or 
the Sun's total Eclipſes, we ſhall find 2 Hours, 54“; for 
> Continuance of the Moon in the Shadow, 1 Hour, 


* 
9 
WY 4 
1 


"Wy 2.54 Having 
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©: Having nom ford the Ines boch of thi Continiiation 7 an 
univerſal Duration, can we define " the e and Enday 
of Eclipſes ? | 


Without doubt we e may: For balf FS Duration ſublira 
ed from the Time of the mean Eclipſe or: greateſt n 
will give its Beginning; added to the ſame, its End; 
half the Continuance ſubſtracted from the Time of the gre 
eſt Obſcuration, will determine the Moon's total Ingrels in 
the Shadow, or of the Center of the Penumbra in the Disk 
the Earth; and added, will determine its Egreſs : So then 
fore, ſince the Time of our Lunar Eclipſe ths found toh 
on the 1ſt my of Fanuary, 8 Hours, 275 — 
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From the Time of mein Obe 4 


Having ſubſtracted half the Duration, 2. — 28. 


ime of our Solar Eclipſe or Tx 


To the Hour 6. min. 10. 
Having added 2. — 28. 


 . Gives the Beginning — — — 3. — 42. J. TETRA. No 38. 


Likewiſe from the Hour — — — 6. min. 10. 
Having ſubſtracted half the Continuance r. — 27. 


to be on the 6th Hour, 1 oth M 


Gives the Cominuance of the total Ecl. 4. 
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In lilce manner, ſince the T 
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To the Hour 6. min. 10. 
Having added 1. — 27. 
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ally performed by help of an Equicrural & A B C, whoſe 

iſe is divided into 2.4 Parts, as Hours; or from a fine Scale 
to 1440 Minutes, and the Legs A B and AC either from 
e ſame, or (perhaps more commodiouſly) from another 
ger Scale into 13*, 7½ or, 7871; and then upon theſe 
ne Legs from A to ö and c, there be ſet off 1*, 28, fl. c. 


ale will give 1 60 Parts, 5. e. dividing by 60 2 Hours, 
/; and fo in the reſt. (2.) That the whole Practice of 
eaſy Eclipſiography, which for ought I know was never 
empted by any one before, and now by me in the midſt of 
great deal of. other Buſineſs, may expect a farther Improve» 
nt from thoſe who are more at Leiſure, and to whom this 
n Eſſay is not ungrateful; and they may be much aſſiſted, 
eccially in meaſuring more accurately the Arks between the 
ters, Ge. by what Ricciolu delivers in Chap. XIII. Lib. V. 
. Novi; and particularly in converting the Scruples of 
WE Earth's Disk and FPenumpra, into the Arks and Degrees 
great Circle of the Earth from Numb. 7. cit. Chap. 


parts from the latter Scale: The Baſe be in the former 
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onomets! 


n e e menen 
AN o enumerate all the Famous Aſtro Both Anciet 
and Modern, would fill many Pages, as atiy one m 
ealily: judge who hath but onôt read Riccuolus his Profix C 
logud, premiſed in the Firſt Volume of his Aimag. Ny 
Therefore: we ſhall here only mention the moſt Celebrat 
of them, as well before as ſince the Incarnation of our Sa 
our. Thie firſt of which was Thales Mileſius, who firſt amo 
the Gyesian: having found the true Cauſe of the Sun's Eclip 
did predict them above five Ages before Chriſt.” Next Mu 
Aubenienſn, the firſt Obſervet of the Solſtices, and Inventi 
or at leaſt-Improver, of the Euntadecaeteris, about the midi 
of the fifth Age: Alſo Eudbxus Gnidins, Meerodotus, Cali 
and others, about three Ages and an half before Chr 
Hipparchus Rhodius, Who with great Induſtry obſerved the M. 
tions and Eclipſes of the Luminaries, and by the Advantag 
of a certain new Star, meaſured the Longitudes and Latitud: 
of all the fixed Stars, and diſcovered the Autumnal Equinat 
Se. about half an Age before Chriſt. Claudius Prolomeus, d 
ſervedly eſteemed the Chief among Aſtronomers and Aft 
logers ſince Chriſt, both for his reſtoring of Aſtronomy, a 
Work of Almageſt. In the 75 Age after Chriſt Dionyfau | 
JgUUs, About the middle of the 1 3th Age ſince Johannes i 
Sacro Boſco obtained great Authority in the Schools by h 
Sphere comprehended in four Books; though Franciſcus Bu 
chius, in the Beginning of his Coſmotheory, hath found 9 
Errors in it: And about the fame Time lived Alpbonſus X. Kin 
of Caſtile, and Leon, who, as Peter Ramus teſtifieth in Lib. l 
of Math. Sch. ſpent forty Thouſand Crowns for Mathematics 
Books and Inſtruments, and for the Entertainment of ti 
Moors, Arabians, and Jews, which he had convened for ti 
contriving and forming thoſe Tables which were afterwa i: 
called the Alphonſine Tables. In the 15th Age followed Cn, 
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: Peurbachivs, who publiſhed the Theories about the Pla- 
5: John Reg ioment anus his Schollar, from whom We have 
ables of Directions, Profettions, and others: pertaining to 
primum mobile; Joh. Blaue hu nus, | who with: George | Puerba- | 
and Nichol; P.rugnerus, publiſhed: excellent Tables of the _ 
minaries and the reſt- of the Planets ; Joh Picus Mir amdu- 
„ among the: reſt of wWheſe Works: we bave 12 :Books 
Ditputations againſt A ſtrology. Next Nicola Copernicus 
nerf; Canonicus, born in the Year 1473, who pabliſhed 
pks.. of Revolutions in the ſame. Year he died; we 1543, 
r he had:re-eftabliſbed; the Earth's Diurnal and Annual 
er uni verſally. Celebrated, an Adverſary to Cpernicu in 
Hypotheſis concerning the: Motion of the Earth; but a 
at Admirer of him in other- things; who by the: help vf a 
Star abſerved in the Conſtellation of Caſſopeia, iti imita- 
of Hipporabus; meaſured the: Longitudes atid Latitudes of 

do fixed Stars, and performed ſeveral other things by a vaſt 
paratus of Inſtruments. At the fame Time William Land- 
ve of Heſſe was Famous for his Aſtronomical Obſervations 

e for ſeveral Years at Caſſel, gave a good Example to No- 
men for the promoting and enlarging this Science. Almoſt 
e Beginning of the r7th Age, viz. Anno 1598, was born 
ain: Bapeiſta Ricciolus, ſometime a Jeſuit, and always inclined 
;, che improving Geography, Chronology, and Aſtronomy 
Ati vis own Obſervations ; till being exempted from the The- 
y, ical Chair, and made Preſident of the Studies at Parma, 
us | employed his whole Studies in the finiſhing his Almag. Nov. 
nc: ch he had improved ſeveral Years before, and publiſhed 
y WW firſt Volume of it, divided into two Parts, Ammo 1651, 
Ba ch may be deſervedly called the Treaſure of Aſtronomy. 
id vi e ſame Age became Famous John Kepler of Mirtemburgb, 
K ollar to Meſtin, and after Mathematician to three Fmpe- 
ib. I , Matthias, Rudolphus, and Ferdinand II. who publiſhed 
matic ral excellent Writings, and at laſt, Anno 1627, the Rudol- 
of Tables, founded on the Bchonian Obſervations. Several 
for rs after Kepler, followed Iſnael Bullialdus, an Aſtronomer 
war a profound Sagacity, who, after Philolaus raiſed from Ob- 
d rn, 470 1640, publiſhed the Philolaick Aſtronomy found- 
i KB ed on 
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of Inſtruments deſigned for that Purpoſe : Chriſtopher Schein 


eus Caſſini, the King's Obſervator ; in England, Fobn Flamſi 
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ed on the Hypotheſis of the Earth's Motion, with the ti; 
laick Tables and their Uſe. After him followed Galem 
Schichardus, Profeſſor of the Eaſtern Tongues and Aſtronom 
at Tubing, Famous for his Aſtroſcopia; Andrew Argolus, noi 
for his Ephemerids ; Philip Lansbergius, renowned for his nei 
Aſtronomical Tables; Foby Heveliusof Dantxzick, much fam i 
for his Selenography and Cometography, and his continy 
Aſtronomical Obſervations ;- as alſo- for his curious Collecti 


e Soc. Feſu. Profeſſor of Mathematicks at Friburpe in Golf 
and laſtly at Ree ; he publiſhed divers Mathematical Def 
tions concerning the Mzcule of the Eliptical Sun, 1 
other things. Laſtly, Of thoſe who at this preſent Tin 
have obtained great Fame among the diligent Obſervers a 
Promoters of the Aſtronomical Science, are in Francs, Domi 


HEY 


in Denmark, Olaus Romer ; and others elſewhere, Ge. 


5 
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The Science of Time, 


1. What d means by the Ward Chronology ? 
—< HE Word it ſelf, Chronology, is derived from the 


Greeks to us:) Andas'to its Etymology, it denotes 


al uſeful things which may be ſpoken of concerning Time, 
fore in this ſingle Word are comprehended ſeveral Species 


damental Conſideration, according as it is conſidered ei- 
a certain natural thing, or at leaſt every-where cloſely 
ected and ſubjected to the Affections, Effects, Alterations, 
States of natural things; which Confideration hath con- 
ed a kind of Phſical, or it you had rather, Meraphyſical 
« Which # the Second and moſt uſeful Conſideration of Time. 


cauſe but few things can be ſaid concerning the Nature 
Effence of Time, therefore Men employ their Minds more 
| | in 


I NrRoDU CTI 


HRONOLOGY. 


Greek, as are the Names of almoſt all other Phi- 
lofophical Sciences, (as being tranſmitted from the 


cher than a Diſcourſe concerning Time. But becauſe there are 


arts of this thing conſidered diverſly : And Firſt, The 
derful Nature of Time it ſelf, deſerves a Particular and 


ding on Nature her ſelf, although very accurate; nay, bed 
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in meaſuring its Quantity, and dividing it into ſeveral Pan 
e. g. Hours, Days, Months, Years, Oc. having got variy 
Opportunities for it from Nature her ſelf, eſpecially from d 
divers Motions of the Heavens and Stars: And this Deſc, 
tion and Conſideration of Time may perhaps not improper 
be called Aſtronomical Cbranology, being the principal Source M 
Chronometrical and Horographical Arts and Practices, << 
cially the Gnomicks or Art of Dialling. 


23. What other Conſideration of Time 1; vbere no leſs uſeful; 


Seing that the Aſtronomical Dune ben of Time dens 


they are too accurate and nice, are found to be leſs conven 
and uſeful for the. common way of Buſineſs; others are 
vented according to the various Igſtitutions of Men, mol 
which have their Foundation indeed in that Affrononi 
Dimenſion, but are more accomodated to Human and Pl 
cal Uſe, (according as, e. g. we politically make a Year to a 
fiſt of 365 Days, and every fourth Year 366, which ach 
ding to Aſtronomical Rigour is 365 Days, 5 Hours, and 
Minutes very nearly ; ) whoſe Knowledge may thereſ 
not without Reaſon, be called Political Chronology. 


4. Doch there yet remain another Deſcription of Time to bt 
Ntinguiſhed from-the former Conſiderations of it ? 


There remains indeed that more particular Diſtribution 
Time, whereby, either by Divine or Human Appointm 
(by which latter Name it may be taken for part of Poli 
Chronology) Time is diſtributed by ſeveral People into thei 
rious Periods of Divine Worſhip, and of performing Rel 
ous Ceremonies; which certainly hath always been account 
a thing of great Moment among Chriſtian People, and 
its excellent Uſe in the Church, ſeems worthy to be treated 
ſeparately under the Name of Eccleſiaſtical Computation, 1 
for the fatnz Reaſan to be called Eccleſiaſtical Chronology 


| 5. Sen 


D CHRONOLOGY.” way 


5. 'Seeing that the chief Circumtaner of Hhſtory # the Annota- 
2 of Time; in hic fac: and ſuob thing⸗ have been ated ; 
fore of Hiſtorical Chronology may be admitted of ſapa- 


It is not without Reaſon to ſuppoſe this: For a Narration 
things ated, without any mention of the Time when, is 
leſs lame and imperfect, than if neither the Manner and 
der, nor the Place in which the things were done, were 
But the Circumſtance of Time, eſpecially in 
ngs that are paſſed long ago, oftentimes is very obſcure 
{ difficult to be known, being at laſt to be gueſſed from 
ious Marks and CharaQters, and deduced according to the 
undations of the afore-mentioned Conſiderations. 
form which it is not belonging to Hiſtory, (and therefore 
e do ill to confound Hiſtory with Chronology) but to ſome 
ticular Science, which, for this particular Uſe, may be 

d Chronological Hiſtory ; otherwile it deſerves the Name of 
onology abſolutely, for many other Uſes ; and requires a pe- 
ar Place among Mathematical Sciences, not ſo much con- 
itinct from the above-named Parts, as containing them 
Win its waſt Sinus, and extending it ſelf to the Hiſtory, ac- 
ing as Occaſion and Neceſſity require. 


6. In what Method then will 


thu Science of Time be moſt conve- 
tly treated of ? | | 


eeing that the juſt now mentioned Hiſtorical Chronology, 
t of Neceſſity take its Demonſtrations from the Foundati- 
and Demonſtrations of Aſtronomical, Political, and Ec- 
Laſtical Chronology ; I hope we ſhall not act improperly 
we comprehend the whole Buſineſs in ſo many diſtinct 
ions, much more diſtinctly and in the ſame Order, in 
ich we have hitherto enumerated the ſeveral Conſiderations 
Time, which by others is promiſcuouſly handled and 
dled into a confuſed Chaos; not quite neglecting that Phy- 
| or Metaphyſical Contemplation of Time, (although it is 
little Uſe in Chronological Computations.) And indeed I 
nd to manage at leaſt the chief Heads of all theſe 
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I may all along join a uſeful and neceſſary Practice with 
Theory; and having laid the general Foundation of Chrom 
logy, we may give a Specimen or two of it in deducing, 
the beſt of our Power, and with reſpect to our preſent h 
tention, the two principal Epocha's, viz. of the Creation . 
World, and the Nativity of our Saviour. „„ 
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SECTION I. 
taphyſical Chronology. 


1. What 1 Time ? 


ERE St. Auguſtin, in Lib. II. Confefſ. C. XIV. 
anſwers, If zo Body asks of me what Time n, I know 
| very well ; but if I would define it to any one that ast, 
„ not how : Hinting by this that Time is a thing ſo fami- 
to us, and known, as being divided and nicely meaſured 
us into various parts according to our pleaſure, that we 
readily number Years, Months, Days, Hours, Minutes, 
and diſtinctly conceive a ſhort or long Time; whereas, 
the contrary, if we would define Time generaly and in 
Abſtract, (viz. by Genus and Difference) with Cicero, 
I. de Invent. we ſhall find ic a very difficult thing. Whence 


ignorant of what Time u. Epicurus, Apud Diog. Laert. Lib. 
in his Epiſtle to Herodotus, toward the latter End, hints in 
ndance of Words, that we may eaſily have a Notion 
Time, if we retain the familiar uſe of the Word, we 
imagine a ſhort or long Time, we may conceive ſome- 
g like Night and Day; or with Democritus, Apud Empirio. 
may form an Idea of Day and Night. | 


d E( 


g ving a ſhort Specimen of Phyſical or Me- 


uplicius, in IV. Phyf. Text. $7. ſaith, That even Niſe Men 
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2. Hath not Ariſtotle given ſome Definition of Time ? 


He indeed hath a tedious Differtation concerning the 
ture and Properties of Time in the ſeven laſt whole Chapty 
of Lib. IV; but after that he had doubted, 9478gov 7 61 6a 
£04) N Toy wi trrev, Whether it were ſomething among the Num 
of Entities, or leſs? And after that he had in Chape. XV. cu 
futed the Opinions of others concerning the Nature of Tiny 
and laſtly, had explained his own Definition in Chap. XV] 
he ſeems not undeſervedly after all, to leave his Reader az; 
omg of the Eſſence and Nature of Time as he was h 

ore. | | 


3. What that Ariſtotelian Definition of Time 2 


T#7o rag es 6 yeovos, deibuds uu x7! 73 wer. 
Xa} Ucgcov; i. e. as Pacins interprets it, Time 4 nothing elſe if 
the Number of Motion, ſecundum prius & poſterius, as he (ii 
towards the latter End of the above-cited Chap. XVI. and 
Interpreters unanimouſly agree, nay Ariſtotle himſelf in 
next following Words expreſly ſaich, and repeats it again 
Chap. XVIII That here muſt be underſtood a Number wil 
numbering but numbered; 5. e. the parts themſelves of M 
tion, according as ſome are perceived ſooner, ſome later | 
the Underſtanding; as is plain alſo from Ariſtoeles own Wa 

towards the latter End of Chap. XX. zur,. Tiv el 

1. e. that the equable turning about of the Primum Mobile 
Wear rg, chiefly a Meaſure, yet not excluding 0 
other add over and above) the Motions of the Sun, Mo 
and other Planets. | 5 | 


4. Put that can one think of thi Ariſtotelian Definitin 


Since the Parts of the Cœleſtial Motions being number 
are undoubtedly the Meaſure of Time, ſeeing that by if 
Aſſiſtance of thoſe divers Motions we divide Time into Ye 
Months, Days, Hours, Go. tis no Wonder, to thoſe 
believe that Time is a certain real 'Exs, - (although incorpu 
with Epicurus) and contradiſtint from all others _ 

| TOY . 
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Wctaleptical one, viz- which explains not its Nature and 
e M ential State, (which yet was ſought) but only explains 
Napten 1 Meaſure inſtead of the thing meaſured. Flotinus, Enn. 3. 
57 1 5.7. Chap. 12. Time, faich he, they have affirmed to be the 
Num - oſure Nati; whereas perhaps they would b ye ſaid chat it 1 
7. ee by Motion : And me canyat underſtand wha: they mean, 


Tin % cher do nee explain whether it be meaſuring or meaſcredy 
XVI cher bad written to their amn Auditors, and thoſe that lee 


r a; | 
. % ne chen daßar quite of Forming a Conception (or 

| : might indeed ſeem to have afferted this, and to have given 
508888 Reaſon of the Aﬀertion in a Diſputation concerning the 


ee en Simplicity of the moſt familiar things in Nature, that 
ne (al Reaſon of thoſe things (e. g. of Time, local Motion, 


and che Union between the Body and Soul of Man, of our 


in Ill it felf, of the Materia Prima, and the like} is ſo difficult- 
gau ven and explained, becauſe all of them have no mean 
ber ral efficient Cauſe, (as, e. g. the Rainbow, Rain, Hail, 
ö but only immediately the Will of the Creator: Now 
ater Reaſon can properly be required of us, of that which 


ends meerly on the Will of another, eſpecially of the Great 


WO 
7 which indeed, if it be underftood of the full, ades 


obile, te, and moſt evident and demonſtrative Conception of 
ing one of thoſe things, it is indeed true; yet that Oiſputa- 


 teacheth, that all other whatever, having any likeneſs of 
pbability, are not quite to be excluded. | | 


1 pray £0 explain 1945, in Jams fort, the Na- 
of Tine ? | oo 
will to my utmoſt, eſpecially ſince the ingenious Ga{ſendus 


x the way in ſome meaſure by his Paralleliſm berween 1'ime 
Place ur Space, although from quite different Hypotheſis : 


ne; 6 when we join by our Thoughts the really different 


_ mediate 


own, that it ſhould be admitted by no other Name but a 


thus I rhink.it proper to Philoſophiſe about the Nature of 
aentions, e. g. of the aun, Moon, Earth, and the inter- 
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Duration, uninterrupted and continual, and therefore by I 


yet diftering in poſition, e. g. ſome being before, others aui 


to flow from it; perceiveth its parts to be continuous ind! 


to meaſure, define, and divide this altogether indetermit 
Flux of Time included either in the uncertain Liniits of ! 
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mediate Heavens, nay, and of all partial Bodies, we concein 
by the Abſtraction of our Mind a certain indefinite hy 
Space, diffuſed on every Side in Length, Breadth, and Thic 
neſs or Depth, which, although to ſome (namely to Caſſenu 
ſeems actually to differ from all theſe Bodies, and their Dime 
ſions; yet it is really no other than thoſe very ſpecial a 
Eparate Dimenſions of the Bodies joined into one continuſ 
Hid5nue by a certain particular Power of the Mind: So wi 
we caſt, as it were, into one Maſs the divers and unequ | 
Durations of every of the ſame Bodies, nay, and of imma 
rial Creatures, conceiving in our Mind a certain commy 


traction a Hixsnua, and certain durable Space, this ſame ſer 
to be that which we call Time, and which many take for 
peculiar Ens contradiſtinct from all others. 


. Can thi Compariſen of both Spaces be continued farther? 


It may fo, and conveniently enough: For as our Mi 
having once formed that Conception of local Space, conſit 


its various Properties, having contemplated its Parts which * 


continuous to one another, and perpetually coexiſting, i 


ſome higher, others lower; alfo ſame greater, others lc{ 
Se. Moreover having uſed various Meaſures as ſhe endeava 
to meaſure, define, and divide its indefinite Expanſion, eiii 
according as Occation is afforded her by Nature her ſelf, if 
as the free Intent of Human Will commands: Laſtly, a 
this vaſt Receptacle ſhe aſſigns to every Body its proper plu 
and ſuppoſeth all their Motions to be made from one cert 
Point or Limit of it to another, either in a ſtreight or cu 
linear way, Cc. So the ſame Mind having once formed i 
other Idea of a durative Space, ſeeth likewiſe many Aﬀedi 


to one another, but by Succeſſion, not by a ſimultans 
Coexiſtency, and therefore conſiders ſome preceding, ot 
following; ſome greater, others leſſer, &c. and endeav 


created and finite World, or in a larger Extent, eitel 
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cee ling as Nature her ſelf, or the Motions of the Cceleſtial 


| ies afford them Opportunity, or as the arbitrary Invention 
hick Nen perſwade them, making uſe of various kinds of Mea- 
ed Chronometers: Laſtly, in this vaſt Receptacle ſhe 
dime rs a proper place for every thing paſt, preſent, and to 


al an , and for their Effects and Actions; and conceiveth the 
ntinuMWcion of every Exiſtency to paſs, or have paſſed, from one 
> Hi Moments to another, always as it were by a certain di- 
nequil F luxion. 


| Can ths Paralleliſm of both Spaces be extended any Far- 


Jo doubt: For that local Space, as it involves the univer- 
al Dimenſions of material Things or Bodies, is alſo ſome- 
real, without the Operation of the Mind, and no one 
Ying: But as it is made up of all thoſe Dimenſions which 
ally diſtinct and ſeparate, and conceived as one continued 
- MS undivided one; J fay in this Senſe it hath no Exiſtency, 
on in the Mind of them that thus abſtracts. So likewiſe 
hichi rative Space of Time, as it comprehends that Complexi- 
ng, U Let all Durations, long, ſhort; of this, that, and the o- 

ching, Gc. which either ever was, or now is, or will 
s leis ſomething real whether we think or not, ſeeing that 
caval parts are nothing but the real Continuations of Exiſten- 
„ ci But as it is formed by the Abſtraction of the Mind 
all theſe ſeparate Durations, as it is continually and per- 
/, lh flowing, nay extending it ſelf beyond the Bounds of 
er plWF'urable World, and its parts are conceived and determined 
e cen before, others after, viz. by numbering the Revolutions 
r cue Cceleftial Bodies; in this Senſe it is a meer yonue or 
ned in, and not a Urosagis or real Being, (as ſome have 
ffedu it, mentioned in Scobæus, Ecl. Phy. II.) and by a Mera. 


1s ind! taking the Meaſures for the thing meaſured, it may not 


iltane with Ariſtotle be called che Number of Motion according -to 
and latter; but alſo for another Reaſon we may conclude 


deavd | the ſame Perſon from Chap. XX. Lib IV. Phyſi Ei q undv 
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either iu renders it, I nothing can number but the Scul, and that 
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Part of the Soul which n called (the Mind or) Underſtanding, 
impoſſible for Time to be or exiſt without ebe Soul lade, 
that very thing which a Tune in Reality and Subject; wiz. 
ding to Ariſtotle the Motions of the Stars, or in my b 
(and more truly as I ſuppoſe) the divers Dare 1 
* are collected by the Underſtanding into one M 


a ꝗ again meaſured by the Revolutiqns of the Cœleſtial if 
dies numbered by the lame, 


». 
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CHAP. EL 
Motion of the fixed Stars and Sun. 


1. Seeing that Time is moſt conveniently meaſured by Motion, 
5. ſor: of Motions have Men more eſpecially choſen ? 
* HE Motions of the Stars or Cœleſtial Bodies, from 
which they could chiefly take the Dimenſions of 
3 Time, their Conſtancy and Equability eaſily inviting 
hem: And becauſe the common Revolution of the Stars, 
WE ſpecially the fix d, or inſtead of theſe the Revolution of the 
-quator, was not only moſt conſtant and equable, but frequent 
Ind of a ſhorter Circuit; therefore that part of Time in 
bich any Star or Point of the Equator, after its Departure 
rom the Meridian, revolved again to the ſame, Aſtronomers 
A led a Natural Day, which was moreover diſtinguiſhed into 
livers parts, and at laſt of all into 24 Hours: W hence, ſee- 
ng that the whole Ambit or Circumference of the Equator 
deing divided into 360 Degrees, anſwered to 24 Hours, the 
former Number being divided by this latter, it was ealily 
nown that 15 Degrees of the Equator anſwered to one Hour, 


i. e. 4 Minutes of an Hour; and to 15 Minutes of 1 Degree, 
1 Minute of an Hour, or 60 Seconds of an Hour; and con- 


14 


Vile Dimenſions of Time, taken chiefly from the firſt 
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and that to one Degree anſwered a fifteenth part of an Hour, 


ſequently to one Minute of a Degree 34 Seconds of Time, 
2. From 
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2. From hence therefore Tables may caſily be compaſed far turn 
the Parts of the Equator into Hours and Minutes, and on the ca 


trary. 


You ſay right 


„and ſuch, which may eaſily be prepared h 
any one, and farther perfected, we repreſent here. 


— 


| Of the Parts of Tab. II. 
the Equator to be Of the Hours — and Minutes of 
converted into the | | the Primum Mobile, Day or Day 
Hours and Mi- of the firſt Moveable to be turned 
nutes of the Day of | | into the Degrees, Minutes, &c. of | 
| the Primum Mo- the Equator. . 
| bile. 
eg H. I j H. Deg. | Min | Deg. | I 
Min | I. uu. |} L781! 
Jo [Ju] Th. | II. II. 
ry. III. W.! I Four. III. IV 
0 21 11 1 15 a © 15 
| = oO. 8 2 £ 30 2 O 30 | 
3; © | 12 345 : 9 45 
16 4 60 1 4 10 
1132 1 5 1115 
10] 040 62:90 6 = Wy 
151 1 O 91135 | 10 2 30 
30210 12180 2050 
60 430 | | 15 | 225 |. 30 7 30 0 
1.4 90 6 | © 18 270 40 | 10 O 
x80 | 1210 | F2T3-316 3; 50 12 |. 30 
360 12410 24 | 630 60 15 | O | 


— ] 
» 


* z. Explain to me a little the way of making eheſe Tables, 


is to the Firſt, it may be compoſed without any Difficulty 
|, ſeeing that it hath been ſhewa in the firſt Queſt. that to 
Degree of the Equator there anſwers 4 Horary Minutes; 
hus the aforeſaid Table was conſtructed by multiplying 


ing to every one of them. B. g. ſeeing that to five De- 
5 there anſwers five times four, s.e. 20 min. to 10 De- 


(40; and to the Sum of them both, 5. e. 15 Degrees, the 

of the former Minutes or 60 min. z. e. 1 Hour, Se. 
wile in the firſt Part of Tab. II. becauſe it is certain from 
1. that to one Hour there anſwers 15 Degrees of the 
cor; to the multiplied Numbers of Hours there ought 
ſwer as many Numbers of Degrees; And in the latter 
, ſince the Proportion is the ſame (as alſo in the firſt Tab.) 
he Degrees to the Minutes, and of the Minutes to the 
ds, Oc. viz. every-where a Sexagecuple Proportion, as 


ES > = & = 


n ſo one Minute of an Hour anſwers to 15 min. of a De- 
cone Second of an Hour to 15 Seconds of a Degree, 


Ro 


But what # the uſe of both che Tables © © 


| | he uſe of them is very eaſy, e. g. if there be given · a 
utes in the ſecond ſet down exprelly in them, and there 
Wequired in the former the correſponding Hours and Mi- 
of an Hour, in the latter the correſponding Degrees 
Minutes of a Degree; ſo that there is no need of an 
nple. But if the Data's are not foundexpreſly in the 
{aid Tables, the two Tables will be ſufficiently explained 


\ 


es of the Equator, and 13 Minutes, and 7 Seconds 
given, and it be required to find how many Hours and 
utes of an Hour they make ? Firſt rake oùt the next 
r Number extant in Tab. I. and then alſo the remaining 
ones, 
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the Numbers of Degrees by the Minutes and Hours an- 


there ought to anſwer double that Number of Minutes, . 


Hour anſwers to 15 Degrees, two Hours to 30, and ſo 


aber of Degrees in the firſt, or a Number of Hours or 


couple of Examples: (I.) Therefore, ſuppoſe that 19 


Des =" 
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ones, with their correſponding Horary Numbers: And uu 
collect theſe into one — --- a _ 


*” Her 2 9 
iF5K. 1 0. 0 : 
4 0 $6: 
10 0 a4: 
C 
3 1 2 
%% 

3 


Sum is 1 16 52 28 


So that 197, 137, 7!! of the Equator, makes 1 Hour, 

572½ 280. (2.) Let it be required to find how man 
and Minutes of a Degree in the Equator, 23 

251, 17!!, and gift of an Hour make? Take fron 

II. firſt the next leſſer Numbers, and then alſo the remi 

ones, With their correſponding parts of the Equator ; 

laſtly, collect all the correſponding Numbers into one Sui 


Hours, 2 1 R. 315 
2 30 
3 
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1 188 


The Sum 351 19 17 15 


So thit 22 Hours, 26 Minutes, 17 Seconds, and 9 U 
make 351 Degrees, 19 Minutes, 17 Seconds, and 15 U 
of the Equator. 1 


Phe CHRONOLOGT. 139 


5. But ſuppoſe one bad not ſuch Tables at hand, what miſt be 
e then? . | 
Then we muſt make uſe of Rules; of which we have 
o, one for each Reduction, depending on the ſame Foun- 
ions with the former Tables. If the Degrees and Minutes 
the Equator are to be turned into Hours, and the Scruples 
an Hour, the following Rule is to be obſerved, The given 
mber of Degrees being divided by 15, will give the Hours ; and 
Degrees which remain (or being given at foſt leſs chan 15) 
leiplied by 4, will give the Scruples of an Hour; viz. becauſe, 
cording to Que. 1. one Degree of the Equator anſwereth 
4 Minutes or Scruples of an Hour. Likewiſe ebe Minutes 


nd lil 


| | ng to ebe Degrees divided, F poſſible, by 1557 will give the 
man) ples or Horary Minutes; if they cannot, or if after the Diviſi- 
4 * 2 g remains, ths Wultiplied by 47 wil give the Seconds of. 


4, &c. E. g. Suppoſe that a fixed Star is elongated from 
> Meridian, or that at the fame Time 37?, 29! of the E- 
Wor are paſſed through the Meridian, it is required to 
bw how many Hours at the fame Time of the firſt Movea- 

and how many Minutes of Hours or Scruples are paſſed? 
divided by 15, gives 2 Hours, and the remaining 7 Degrees 
ltiplied by 4, gives 28 Horary Minutes; alſo the 29 
inutes adhering, being divided by 15, gives 1 Horary 
inute to be added to the former; and the remaining 14 
ltiplied by 4, give 56 Seconds of an Hour: So that the 
ole Time is 2 Hours, 29 Minutes, 56 Seconds. 

6. But what if the Hours and Horary Minutes are to be conver 


4 


into the Degrees and Minutes of the Equator ? 2 | 


Ven the Number of Hours being multiplied by 1 5, bat the ad- 
ved Horary Minutes divided by 4. -will give the correſponding De- 
es of the Equator ; the Horary Minutes which remain, (or if as 
E they were leſs than 4) multiplied by 15, and moreover the ad- 
ing Horary Seconds divided by 4, will give the Minutes of the 
uator, E. g. if it be required, after 2 h. 29 min. and 56 
being paſſed, how many Degrees and Minutes of the 
Juator have in the mean Time paſſed through the W 2 
: 
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The 2 b. being multiplied by 15, will produce 30deg, w 
the 29 Horary Minutes divided by 4, 7 deg. more, 20 
therefore in all 37 gr. Now the Remainder, after this fil 
Diviſion, oi. one ſingle Minute, gives 1 5 min. of the 
quator ; and the 56 ſec. divided by 4, gives 14 min. 0 
the Equator : So that the parts of the Equator collected inn 
one Sum, are 37 gr. 29min. 


7. Seeing that we commonly meaſure the Natural Day by t 
Diurnal Revolution of the Sun, ij the length of the farſt Movedi 
Day and Solar Day the ſame © ; 


So indeed it may ſeem to thoſe who conſider the Motion 
of the Heavens careleſly and with a vulgar Eye: And inded 
Aſtronomers would alſo uſe the Sun's Revolutions, as beii 
more obvious to the Sight, in numbering the Days an 
Hours, whereby they might thus ſo much the leſs devi 
from the vulgar People and the common uſe ; and thereto 
they defined a Natural Day by that part of Time, in whit 
the oun being departed from the Meridian returns to the fame; 
and this they likewiſe divided into 24. Hours, and an Hou 
into 60 Scruples or Minutes, every Minute into 60 Momeni 
or Seconds, Cc. at the fame Time knowing very well, thi 
neither theſe Solar Days do exactly agree with the Days 
the Primum Mobile; nor their Hours, Minutes, Seconds, G. 
with the Hours, Minutes, and Seconds of theſe. 


8. But what Þ the Reaſen of thi Diverſity 2 


Since it is very evident that this Diurnal Motion of the fix 
ed Stars is alſo common to all the Planets, and conſequent 
to the Sun, but with ſome Retardation of theſe, (in ſome i 
greater, in others a leſſer) which in the Sun comes very nei 
to a whole Degree in every Revolution, and is commonly cal 
led his proper Motion; from thence it comes to paſs, that i 
the Sun, e g. is to Day with Lucida Lyre together under tht 
Meridian, to Morrow the fame Lucida Iyræ being returned 
to the fame Meridian, the Sun will be a little lefs than on: 

Degree from it: Likewiſe ſhe being placed again under tht 
Meridian, the Sun will be yet almoſt two Degrees * 
: rom 
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\ thence. From whence it neceſſarily follows, That eve- 


. a iurnal Revolution of the fixed Stars, is performed ſoon- 


e 4 Br F | 

bis > Dan the Diurnal Revolutions of the Sun; ſo that whereas 
the Day eſtimared from the Motion of the Primum Mobile 
ain. ers to 360“, 1. e. all the Degrees of the Equator being 
ed inn be mean Time paſſed through the Meridian; one Solar 


. on the other hand, is equal to the ſame Tranſit of the 
dle Equator, and. moreover about one ſingle Degree. 
m whence alſo we may readily collect, That as every Solar 
is a little longer than every Day of the firſt Moveable, 
that 365 Solar Days are very nearly equal to 366 Days 
he firſt Moveable; ) ſo alſo the Solar Hours are ſome 
part of Time (though ſeparately inſenſible) greater than 
Hour of the Primum Mobile. „ eee 
, „Hence alſo, wit bout doubt, it 3, That the fixed Stars being 
devi an 4 certain Day, and certain Hour, (v. g. the Eighth in the 
eren 8 g preciſely ;) after a Month, Co the ſame eghth Hour pre. 
2 . 0 don't ariſe, but are diſcerned to be riſen long be- 
ga = mt a wy | 


by & 
foveabi 


Aotion 
| inded 
8 being | 
ys an 


oment q ſou judge very rightly, iz. becauſe the common Hours 
Il, cu numbered by us according to the Diurnal Motion of the 
Jays « - but the Revolutions of the fixed Stars follow the Hours 
ds, & che Primum Mobile, which are a little ſhorter than the for- 


So indeed, that after about half a Year's Space, thoſe 
d Stars, at the eighth Hour in the Evening, are ſeen in 
Weſt, which fix Months before were ſeen. in the Eaſt; 
becauſe every Day they have paſſed through one Degree, 
| within the Space of half a Year about 180 Degrees; 
| therefore the Winter Midnights preſent to our View 
Wc another Hemiſphere of the Starry Heaven, than the 
mer Midnights. | f 


the fu; 
quent) 
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ry next 
ily ca- 
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10. I remember that the proper Motion of the Suns or the j; 
tardation of hr Diurnal Motion, was aſſerted in the Aftronony 1 
wnequal indeed; which being ſu Wh che Solar Dos muſt of 
unequal. _ 
You conduds rightly : For not only from this Head, 
eauſe the Suns Motion is greater in the Winter 
Months, and very much exceeds 2 whole Degree, but *. 
Summer half Year is deficient by a whole Degree; but 
from another Cauſe, vir. that the way of the Sun or Eddi 
is oblique to the Equator, and therefore to equa] ane 
the Retardations in the e _ _ not anſwer e 
ions in the Equator paffing at the fame ime through | 
— (which one may gueſs even from the Appendix 
| Spherology, annexed to the Gen. Part of Aſtron. Prob. I 
we may infer, that theſe Exceſſes of Solar Days and H, 
are actually unequal : But theſe Aſtronomical Ni iceties aret 


to be purſued any farther in this place. 


11. Laying aſide therefore theſe Curiofities, how nb s 1 thei 
wa of Time of 4 Solar Day, above a Day of the Primum *. 
25 1 

S. 2 


It ſhall ſuffice us to have dat this, That ſinee 
proper Motion of the Sun in one Hour is 2 min. 28 
and therefore to one Solar Hour there anſwer in the Equ 

T5 gr 2 min. and 28 ſec. On the other hand, ta one Deli 

the Equator there anſwer 3 min. 59 ſec. 20 th, of ii 
lar Day; viz. by inferring, If 15 deg. 2 min. 28ſec. g 
1 Hour, what will 1 Degree? Or if 541448 ſec. give 

what will 3600 ſec. Which being given, we may now el 
compoſe Tab. III. and IV. of Ricciolw, Tem. II. P. 57. 
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| „ 

Io the Hours and Minutes of a Solar Day, 20 be turned 
into n m and ee of the * 


— 


Hor. | G Min. or | * II im. 

K m Ses. I. II. In. 

See. II. In. W. Ti 1. m. | 
III. IV. v. Four. III. IV 


nn. 
X * . 
2 ** 
8 
1 


| Iv. 
Th. ok v. | V. þ | Four. Iv. 
* 15 : 3 28 bo N ©. - ol IF 2 11 
| 2 | 30 4 | 55 2 0130454 
3[ 45] 7240] 3] e[45[ 7 
EHC 
1 "hs 1219 
6 90 | 14 * | 8 6 1 I 30 14 4 
n 1 1110 230244 
12 180 29 34 20 | 5 0 49 
| x5 [225 [35 [58] | 30 7137 14 
. 
21 215 51441 Jo 12 * 3 
241360 59 1 811 60 1151 2128 


12. Since the way of * theſe Tables may be learned 
the Suppeitions in the Beginning of the preceding Queſt. and 
Uſe by imitating the Examples in Queſt, 4. we will now ſee i 
remains yet another Dimenſion of Time from the faſt Motion. 


There remains indeed this, which depends not on the 
entire Revolution, but only on his Continuance above « 
low the Horizon of any place: For the Time in whict 
Sun continues above the Horizon is alſo called a Day, but 
this Addition Areificial, to diſtinguiſh it from a Natural! 

And the other part, which the Sun ſpends while he re 


Phyſcal CHRONOLOGY. 145 
"Jer the Horizon we call Nigh: : And for the fame Reaſon 
ee may alſo analogically define the Daysand Nights of the 
es of the Stars. And the Length of theſe Days and Nights, 
5 to every of the fixed Stars, is always the {ame in the fame 
laces of the Earth; but as to the Planets, and eſpecially 
ie Sun, their Inequality is very great, both in divers Places 

the ſame Time, and alſo at divers Times in the ſame 
ace ; thoſe Places only excepted which lie under the E- 
uators . - 


13. Thy are theſe Equinofiial Places excepted ? 


Becauſe to theſe the Sun and reſt of the Stars always aſcend 
erpendicularly above the i and again deſcend perpen- 
Wcularly, (whence they are ſaid to have a right Sphere of the 
Wcavens 3) and therefore not only the Equator de, (ſee 
g. IV. Aſtron.) but all its Parallels gf and 4s, and the reſt 
the intermediate Diurnal Circles which the Sun deſcribes by 
s Diurnal Motion in every Degree of the Ecliptick, are 
Wvided by the Horizon cb into two equal Parts; therefore 
> Sun (and the fame may be faid of all the Stars) makes 


1 pal Stays both above and below the Horizon. 


14. How 5; it in the reſt of the Parts of the Earth hing beyond 
Equator ® EE: . 


In theſe, which have one Pole of the Heaven P (Fig. II. 
*.) elevated above the Horizon C B; but the other Q, 
the contrary, depreſſed below it, and therefore the Aſcen- 
n and Deſcenſion of the Sun and Stars, in reſpect of the 
drizon C B, is oblique, (whence they are ſaid to have an 
lique Sphere of the Heavens ; ) the Equator is indeed in 
Caſe alſo biſſected, (which is an Argument that in all the 
rth, at that Time in which the Sun by his Diurnal Motion 
cribes the Equator, the Day is equal to the Night:) But 
the reſt of the Diurnal or Parallel Circles are cut unequal - 
and that ſo much the more, the greater the Elevation of 
Pole is; as any one may ſee who conſults the above- men- 
ned, and the like Figures of the greater or leſſer Elevation 
the Pole, Moreover this alſo will be evident, That as the 
R North 


G00 
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North Pole P being elevated, the major Parts of the Diur. 
nal Circles are above the Horizon ; as long as the Sun is in 
the North Signs T, C, I, S N, M; and the leſſer Par 
as long as he continues in the South Signs =, m, ©, Wi 
, N; and therefore in the former Caſe the Days are longer 
than their Nights, in the latter ſhorter 3 ſo quite the contra 
muſt needs happen in thoſe Places of the Earth which have the 
South Pole elevated. | 1 


15. Hhat u the Condition, laſtly, of theſe Variations in a p. = 
rallel Sphere? Se | 3 


4 
- 
* 
2 

9 


AJ 


the Horizon, and either quite below, or quite above it ; ui 
long as the Sun is in the upper Signs and Diurnal Circles, th 
muſt needs have but one perpetual Day; and on the contra 
as long as the Sun continues in the Signs and Diurnal Circ 
under the Horizon, one perpetual Night; although this if 
ſhorter than its Day under the North Pole, (but the contra 
under the South) without doubt by reaſon of the Apogzwlil 
being placed in the North part of the Ecliptick, and the (null 
Height of the Sun being notably temperated by the Crepululi,, 
lar Light; ſo that Bekerw believed that theſe Lands had wil 
Night at all, in his fmall Treatiſe of thoſe Lands which han 2 
no Night, Be — 


| 


16. But that we may proceed from thi The ory to # he Prada 4 | 
I require to know how the Length of the Day and Night, at off 
Time of the Tear, alſo the Aſtronomical Hour of Sun riſmg off 
Sun ſet, may be determined under any Elevation of the Pale 9 


After what manner this may be done by help of theGld 
either Celeſtial or Terreſtrial, we have taught in the Ap end! 
to the General Part of Aſtronomy, Probl. XXII. and XXV 
Viz. (by contrafting here both into one) if having right 
raiſed the Pole of the Globe to the given place, the Sun's pl 
at the given Day be found in the Calendar of the Horizat 
or in an Ephemeris, and then being marked in the Eclipti 
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Dive: r the moveable Globe, it be brought to the Meridian, and 
is rom thence (the Hour- index being firſt placed upon the 1 2th 
Parts our) moved to the Weſt Horizon: For the Hour ſhewed 


en by the Index, alſo fhews the Time of Sun-ſet ; which 


onget dubled, gives the Length of the Artificial Day; but ſub- 
ntray cated fimply from 24 Hours, ſhews the Hour of Sun - riſing; 
ve the d the Double ſubſtracted, 5. e. the Length of the Day ſub. 


acted from 24, gives the Length of the Night ſvught. E. 
if the Length of the 1 9 Day of December, Old Siyle, 
a FW; 8r, be required; under the Elevation of the Pole 49 
o,, bring the gth Degree of VS, in the moveable Ecliptick 


7ertex, wering to the giyen Day in the Calendar of the Horizon, 
ch the dhe Meridian, the Hour- index being applied to the 12th 
Niel u our; then having moved this Degree 9 VS to the Weſt 
it; orizon, the Hour-index will ſhew the Hour of Sun-ſet 
:, the e 4th in the Afternoon very nearly: This Quaternary 


umber being doubled, gives 8 Hours; the Length of the 


, and the fame fimply fubliraQed from 2.4, gives the 
this Wt fironomical Hour of Sun-riling, viz. the 20th; and its 


ouble ſubſtracted, gives the Length of the Night, (viz. 16 


ontran | 

og Zu H ours.) Fes: 

e ſm 17. Mat if Aſtronomers would perform theſe things more 
-epulc vrately by Calculation, not only in whole Hours, but alſo their 
had wal wt . 

: The Buſineſs is thus performed after a more eaſy way from 


bles of Aſcenſions agreeing to the propoſed place, Origanus 
pra ching thus in his Ephemerids, P. 88. (1. ) The Sun's place 
bought from Ephemerids 8, 30“, 52“, or roundly; 8, 
. (2.) From the Tab. of Aſcenſions under the given 
evation, the oblique Aſcenſion of this Degtee 309, 26. 
) This is ſubſtracted from the oblique Aſcenſion of the op- 
e Glo te Degree 69, 87, having firſt added 3 60, that the 
bſtraction might be made, and the Remainger is obtained 
9% 42. (4.) This Remainder, as being the Diurnal 
h, being turned into Hours and Minutes by Tab. I. and 
n's p. will give the Length of the Artificial Day, inthe former 
Torna bor. 58' min. 48”, in the latter 7 hor, 57 29. 


k 2 In 


148 Phd C HRONOLOGT. 


R. Mar 0.” M0 


9? | 6 
GRA 
— O 16 
307 8 
100 oO 0 40 
2 0. 0 8 
7 58 48 


R. Hor! 4 


90" $ 1 © 36 
10 ©.39 $3 24 
+ oO 14 $7. 22 
— py 
304-0. 3... 40 
105 . o 39 53 
O O 7 7 
7 57 28 59 


more difficult? 


You infer rightly; and we ſhall try this difficult way ul 
for the ſake of confirming the former: The Sun's place the 
fore being found in the Ephemerids, his Semi-diurnal Arc 
to be found, (which Arch is nothing elſe but the Arch d 
parallel Circle, which the Sun deſcribes in any given pl 
intercepted between his riſing and the Meridian) and ti 
alter the following manner: Firſt, the Declination of ti 
Point is ſought in which the Center of the Sun is; and fr 
hence his Ortive Amplitude: Secondly, the Aſcenſional Di 
| rence, according to the Rules given in the following * 
| ; 2 
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27. and the following, which at length, if the Sun be 
4a Northern Sign, is added to 90 deg. but is ſubſtracted 
Wm them if the Sun be in a Southern Sign ; and this gives 
Semi-diurnal Arch; this Arch doubled, and converted 
> Time, ſhews the Quantity of the Day. In our Exam- 
the place of the Sun is 8 317 VS: To find the Semi- 
nal Arch after this way, there is need (1.) of the Decli- 
jon, which may eaſily be had from a Table of Dec. of the 
iptick 23 *, 15“: By the help of this, as being the Side 
jofite to that Angle which the Equator makes with the 
rizon, i e. to the Elevation of the Equator, or the Com- 
ment of the Elevation of the Pole, and the Right Angle 
ich the Circle of Declination makes with the Equator, | 
e may be found in the Right- angled Triangle the Hypo- 
uſe, which is the Ortive Amplitude: And laſtly, by help 
his may be found the Arch of the Equator between the 
rizon and Circle of Declination, 3. e. the Aſcenſional Dif- 
ae. But becauſe this Difference is principally ſought, 
ke manner of reſolving Spherical Triangles is not deli- 
in this Mathefis Fuvenils ; therefore we may immediately 
che Aſcenſional Difference without fo oreat Labour, by 
Wing (1) the right Aſcenſion, (2.) the oblique Aſcenſion 
r the given Elevation from convenient Tables, and (3.) 
bſtracting the Leſſer from the Greater: Which being 
tly performed, it will be obtained by help of the follow- 
Operations. _ KD : 


or Ss. 1 


* C Ta 


* 
- 2M n 
1 EF”, 

#5 ane 


. For the Right Aſc. 8 | 2785 437 | 
ways | N —— 9 3 
ace tnt „ © 
al an " 28 60f «7 - 
_—_ | F.-279% 16 
Ty 7 For the oblique Aſcenſion under the Elevation of 499. 


a of us“ 308* 27 

and ſr i 399 20 

znal Dil ol 5 9 5 | | 

ng Part. 1, or if 60ʃ, give 597, what will 31? It gives 30“. 


p. Nrefore the oblique is 300, 517. 


K 3 (3) For 
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70 3 ) For the ſame oblique — under the Elevaiy 
of 59*. 


— 209 31 
310 30 


If 1 „5 or if st, os 59, what will 277 Tt gives 30 1 g 
Therefore che oblique Aſcenſion i is 310, 14. Y 


FR ) For the oblique Aſccafion under the Elevation of 49 

207. 
The Elevation of 499 gave 208*, 61), 
125 O — PO. 5 * - 


8 


— ac 24 I 


If the Difference 1 or 2 give 17 1 or 70, wi 
will. 30 ? It gives 35/- 


Therefore the oblique Aſcenſion ought is 309% 26, 
From which the right Aſcenſion ſubſtracted 279 16 


; 8. 


The Aſcenſional Difference is — — 30 ro 


The Difference ſubſtracted from 9o, leaves 59?, 5051 q 
the Semi-diurnal Arch; which doubled, gives the Dim 
one 1199, 40ʃ, differing from the former but 2 Minutes. 


19. And cannot Tables be compoſed after thu e 
which the Semi diurnal, or Semi-noturnal Time may be immedi 
taken ? 


| Yes indeed, and there are ſuch already contrived 904 
Origanus Part [ Epbem. P. 92.) for every Degree of 
Pole's Elevation, from which wehave —_— the _ | 
one for our Elevation 49 > 39% 


| 
1 


— 
A 
— 


8 12 
O O 
'S 
a * 

5 
© 
FB 

p 9 f 

2 
- oh 
8 

.A 


E 


WEE 


„„ NIM 
„„ 
„ 
„„ 
JF 
12 6 22 3018 
15.1:6 27 go 15 
1816 33 30 12 
2616 39 4 
24| 6 44. 30 16 
271.6 50 AE 
IS 55 o|M 


— I 
„ 
8 
„„ 
75 1 

7 45:30 

| „ 10 
7 2 28 

17 29 30 
„„ 

88 

3 


| 4 Table 7 the EY tb of the Days, ſhewing the $ emiediurnal Time and Hour of $ un-ſot while the | 
Sun continues in the Northern Signs, 


r „ 
30 07 42 „ 
. 
2467 49 © 
"P77 I®: 9 
18] 12 „ 
e 
1 0 © 
94 2145 & 26 
J 
| 3 4 37 0 2 O 
a A ay o 2 30 


— 


3 
— 


e Semi-nocturnal Time and Hour of the Sun riſing while he i in 


the Southern Signs. 


10. N bat | 


K 4 
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20. What « the Uſe of thi Table? | 


Seek the Degree of the © from the Top downwards i 
the Signs marked above, or from the Bottom upwards int 
Signs marked below; which if it be found there expreh 
will ſhew in the former Caſe the Semi-diurnal Time an 
Hour of Sun- ſet on the Right-hand, in the latter the Sen 
nocturral Time and Hour of Sun-riſing on the Left. han 
But if the Sun's place be not found expreſly, a proportion 
Part muſt be fought in the Tables after the uſual mann 
E. g. ſuppoſe the Sun to be juſt in the Beginning of the ti 
Degree of H; the third Degree therefore of IT being fou 
will ſhew on the Right-hand the Semi-diurnal Time of f 
Day h. 15, 32½ conſequently this ſubſtracted from 24H 
Length of the Night h. 8, 287, and half of this gives 6M 
Hour of Sun-rifing 4, 14. But the Sun being ſuppcili 
to be in 8“, 31'S, feeing that this being ſought from i 
Bottom upwards can't be found, the Semi- nocturnal Tu 
muſt be ſought by a proportional part after this manner. 

VS 6* [N. 8 h. 17 20#/ 
9 [—8 o 33 


* * 


— — 1 o. Now 6? differ fun 
8, 31! by 29, 31, therefore we muſt infer thus, If 3 
180! give 60“, what will 2%, 317 f. 1512? The Operati 
being rightly performed, we ſhall find the Semi-noctun 
Time to be 8 h. c/, 297: Therefore the Length of 6 
Night is 16 h. 1. 18 “; therefore the Length of the Ii 
h. 7, 581, 42!/, and the Hour of Sun ſet 35, 597, 210 


21. Seeing that after thi manner the Hour either of Sun-rij 
or Sun-ſet may Daily be defined; cannot we define the Moment 
Time from ſome other Poſition of him in the Day Time, or of 
Star in the Night Time, and the-like known Conditions ? 


There are ſeveral ways of eſtimating or computing it 
Moment of Time, either from the Poſition of the Sun ot 
Star, v. g. its Altitude above the Horizon, from its Azimul 


or Diſtance from the nearer part of the Meridian, er 
+ : | 10 
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m the obſerved and known Length or Poſition of the 


rds ends on this Condition of the firſt Motion, which certain- 


|s in u, worthy of being handled, as to its chief Heads, in a 

xpre} ticular Treatiſe after this Chronology. But ſeeing that 

me ue things may be performed either more exactly by help 

e Sen pherick Trigonometry (which we have long ago exclud. 
ft ha from this Machefir Fuvenils) or after a more eaſyj way by 

ort of the Globe, and the like Inſtruments, I ſhall here 
nannect you with one or two Examples of the latter. 

he wi 4, che Moment aben be defined, in which the Height of 
5 . . hath been obſerved by ſome Inſtrument on any given Day of 


Wear ? 


1 24 8 | | 5 FEA 

gives i Prepare the Celeſtial Globe for the given Day, vig. the Pole 
ſuppdififi@e elevated to the Latitude of the place, and the Sun's 
Tom ie taken from the Calendar on the Horizon, or from an 


zemeris, being brought to the Meridian, and the Hour- 
x placed over the twelfth Hour at Noon: Then havin 

ied the Vertical Quadrant (or Quadrant of Altitude) to 
Vertex of the Globe or Meridian above, (viz. on the 
Side, if the Obſervation be made in the Forenoon, but 
ie Wet Side if in the Afternoon) move it backwards 


al Toll 
er. 


iffer (roforwards till the Sun's Degree, which at the ſame Time is 
„If z ed about with the Globe comes to the givenDegree of Al- 
Opera in the Vertical Quadrant; for then the Index will ſhew, 
noctum ee Hour-circle divided into 24. equal Hours, the Aſtrono- 


th of ü 
the U. 


l Hour ſought, or in the vulgarly divided Circle the com- 
European Hour. E. g. if in the Year 1681, D. 2 3. Jan. 


, 210 rid. the Height of the Sun had been taken 12, 15“, 
—_ any one would then have known the Aſtronomical Hour 


the Day; the Sun's place ſought in the Calendar of the 
izon 13 W, which alſo being marked with a Pencil in 
Ecliptick of the moveable Globe, muſt have been brought 


Moment | 
or of 0 


ting i 
> Sun a 
s Aim 
m, or al 

Fro) 


on; then the Globe being turned about towards the Eaſt, 
the Quadrant of Altitude let fall rightly from the Vertex 
the Globe, the Sun's place muſt have been brought to it, 


forwards 


z Shadow ;fo that the whole Gnomonick or SciatherickArt 


he Meridian, and the Hour-index to the 12th Hour at 


at the fame Time being moved a little backwards and 


$4 Wy, y 
N g 


"Wi "nf 


Vulgar gth Hour in the Forenoon. 


laid Star toucheth the Quadrant of Altitude at the given Hl 


mediate Marks were largeſt in the upper parts of the 6 
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for wards till the given Degree of the Ecliptick had coins 

with the given Degree of Altitude; which being done 
might have betn ſeenin the Hour- circle that the Index ſh 
the Aſtronomical Hour to be very nearly the 2 iſt, 


23. What if a fixed Star bert obſerved by Night, and it |; 
quired to find the Hour of Night from its Altitude above the R 
The very fame thing muſt be done with the given Sta, 
was done in the foregoing Queſtion Wich the Sun; biz. i 
the Night following the 2 3d of Fanulfy; Regulus, or thel 
Heart, be found elevated above the Eaſtern Horizon 37 
of ; the Sun's place for this Day being found, as b4 
and the fame being brought to the Meridian, and the H 
index to the 12th Hour, I turn the Globe about till the 4 


on the Faſt Side of the Globe; for this being done 
Hour-index will, very nearly, point at the Loth Hour 
Afternoon. | 8 | 

24. Are net other Motions alſo, bifide che Diurnal Revolui 
the Heaven and Stars, uſed in meiſtiring of Time, and ih 
bering the Hours and Minutes d Fe 25 

This thing is too well known to become a Queſtion: 
indeed formerly there were invented certain Veflels called 
Gare, i. e. Cylindrical Glaſs Veſſels fill'd to a certain Ht 
with Water, which drop'd out at the Bottom through at 
row Hole, and numbered the Hours, ſince ſuch a Time, 
coloured Circles marked in the Circumference of the d 
the Quarters of an Hour being alſo expreſs'd by intermd 
Circles, nay the Minutes in large Veſſels. Now one! 
eaſily imagine (becauſe the higher the Water is, ſo mud 
more it preſſeth the lower parts, and therefore compels! 
drop out faſter) that the Diſtances of rhe Cireles andi 


Which gradual Decrements of the Diſtances can't be " 


commodiouſly and certainly defined, than by an actual Ex 


and afterwards narrower by Degrees towards the Bot 
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 Phlyſeal CHRONOLOGY. 1535 
t of the Water decreaſing from a certain aſſumed point, 
hey had a certain Mark of the Space of an whole Hour, 

alf, or a Quarter, or other Part; (which might be done 
Sundial, b. g. accurately delineated, or ſome other Inſtru- 
it:) See the firſt Hg. I. of Chronology. . 


5. Why iam did they uſe band inſtend of Water fo 
1 Hur Glaſſes ? Ws „ 


Pyybe Cauſe of this; Alteration may eaſily be gueſſed, viz. 
auſe the Water was very eaſily ſpill'd or evaporated ; ſo 
although it was feceived by Drops in a Veſſel underneath, 
in uſmg it oft if Would ſcarcely ſuffice, but freſh Water 
| be put in: Wine was not to be feared of the Sand, 
ch is a Fluid netevaporable, eſpecially being ſo included 
in two Conelike Glaſſes, that one being emptied, the 
r is filled alterfately by inverting the Glaſs, the Sand 
ing through 4 ffn perforated Plate lying between them: 
Fg. II.) If larger Veſſels are decently ordered for mea- 
ag ſeveral Hours; and others for diſtinguiſhing the divers 
s of Hours, ſome Artifice may over and abbve be accomo- 
d to them, whereby one or all of the upper Glaſſes being 
tied, they may be inverted of their own Accord by ſome 
Fine ; this would be à very convenient Organ for ſhewinp 
Hour and its Parts: Which Artifice may be procure 

er by the help of ſome Self mover furniſhed with Cog- 
es, or after ſome other plainer way, ſuch as, e. g. P. 
iſeu Lans preſcribes in his Prodomo del” Arte Maeftra, 


26. Juſt now you mentioned Self. mevers; are not theſe alſo 
Chronometerg or Meaſurers of Time ? 


No Body denies it: Neither are theſe Machines applied only 
be ſhewing of the Hours and Parts of Hours, even to eve- 
Minute, by the turning about of the Index or Hand, or 
ing them by the Sound of Bells; but they alfo ſtrike the 
mes, Ge. by help of Bells artificially ſtruck with Ham- 
rs, and alſo ſhew the Motions of the Stars and Planets al- 
{t for every Day, moreover the Eclipſes of the Sun, 5 
1 AD | | other 
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other ſtupendous Effects, except that formerly they y, | 
ſomewhat uncertain, by reaſon of ſome Unequability of vi 
| Motions ; but now, ſince the Invention of Pendulums, ti 
are brought to that Perfection, that Hagens cauſed two Clyy 
to be made for directing Navigations, which being fet top 
ther to the fame Moment of Time, afterwards continy 
their Motions for whole Months together, without the | 
ference even of one Minute. | 


27. What the Ratio or Condition of thoſe Pendulums er . 
pendiculars © 
A Pendulum or Perpendicular is nothing but a Metall 
Ball, ſuſpended at the End of a Wire or ſtiff Metalline Ry 
(viz. which is leſs apt to contract and extend it ſelf) whi 
Vibrations, being continued either by the Dexterity of af 
Hand, or the Aſſiſtance of ſome Self-mover, have been fon 
by ſeveral Experiments to be always equal to one anoth 
and of the ſame Continuance; and by a cerrain proportion 
the Length of the Threads or Wires, are ſo accommodat 
to the numbering the Moments of Hours, conſequently 4 
the Minutes and Hours themſelves, or even at any Lenpl 
and any Degree of Celerity or Slowneſs of the Vibratin 
are ſo applied in meaſuring the Intervals of Time, by the 4 
ſtance of Tables made by numbering them, that, v. g. t 
Durations of Eclipſes, and the Succeſſions of other the li 
Phznomenons returning at certain Intervals of Time, 
moſt accurately determined by Aſtronomers. But ſeeing th 
theſe Pendulums are treated of at large in Part. I. Tentam. NI 
Colleg. Curiof. ſeu Experiments. we ſhall not repeat the ſame thi 
twice, but only add a Word or two of this fort of Ofciletn 
um or vibrating Body of an admirable Celerity. 


28. at # that ? 


lt is any narrow Ring, eſpecially a Golden one, ſuch : 
we wear on our Finger, but without a Jewel, that it may 
every-where of an equal Thickneſs and Weight, and more 
ver very well poliſhed. This being ſuſpended upon ti 
Edge of a Penknife, faſtened, v. g to a Table Horizontal 
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be elevated as much as poſſible with the Forefingers, and 
permitted to run down, it will make ſuch ſwift Vibrations 
they can ſcarce be numbered, and it will continue them 
ng, without a freſh Impulſe, that any one will ſearce 
lt it that hath not made the Experiment himſelf, 
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the Dimenſionof Time, which depends on the Sun's 
proper or ſecond Motion. 


8 or P. 


Met: i 
line Ro 


f) wad „ i | 

of a mat # that Time which iñ meaſured by this ſecond Motion of 

een fou WE 2 = 
anothy 


8 tothe Sun, by his common Motion departing from 


Dortion = 

moda the Horizon or Meridian of any Place, returns tothe 
-ntly i Daily, and by this his Motion defines that Part of Time 
Leng h we call a Natural Day : So by his ſecond Motion, be- 
ibraul aſſed gradually and much more {lowly from ſome certain 
the Star, or from ſome remarkable Point of the Heavens, 


from the Vernal Equinox, 5. e. that Point of the Equator 
hich the Day becomes equal to its Night, (being before 
er than it) after the Space of ſeveral Days, is at length 


. FA (i 
the li 


cing ed back to the ſame. And this much greater Space of 
am. Ye, which the entire Revolution of the Sun, or, according 


e Deboniant, the Revolution of its Diurnal Retardation, 
es from the Beginning of V, v. g. or the Beginning of 
o the ſame, or from any fixed Star, e- g. Spica Mnis to the 
e, is uſually called a Year; and that too a Sydereal or no- 
lar in the laſt Caſe, a Tropical in the Second, and an E- 
8 in the Firſt ; Yet the EquinoQtial goes under the 


me thu 
ci lata 


ö ſuch re of Tropical, and both together are commonly called 
6 mie, and alſo Temporal and Vertens, 

d more! | 

pon ti 


izontall 
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2. But are theſe Solar Tears, both Tropical and Siderea,, | 


equal to one another ? 


Every Sidereal Year is ſomething greater than the Tia 
or Equinoctial, as ye ſhall hear anon; but formerly by 
them were judged to be ſometimes longer than one ang 
ſometimes ſhorter, by very eminent Aſtronomers : (See ; 
Almag. Nov. Lib. III. P. 128, and 174.) Yet afterward 
Hipparchus, Prolemy, and after ſeveral others, by Riv 
Buliialdus, c. L. aleg. they were ſup ſed to be equal at 
Phyſically ; and the EquinoQtial or Tropical Year, accor 
to Bebo contained 365 Days, 5 hor. 48 min. 4.5 ſe 
according to Recciolus 365 Days, 5 hor. 48 min. 40 ſec, 
Sidereal Year, according to the former, conſiſted of 
Days, 6 hor. 9 min, but with the latter of 365 Dy 


| hor. 8 min. 57 ſec. 


2. But how could Aſtronomers know the Lengths of the lia 
preciſely ? Tn 8 


Although it belongs not to this place to teach the 8 
Calculation of both Quantities; yet it will not be imp 
to ſhew the young Student, in ſome manner, how Aftrona 
determine ſuch things as theſe. We muſt know then, th 
eftimate the Quantity of an Equinoctial Year, there ar 
quired two Vernal or Autumnal Equinoxes, obſerved by! 
skilful Aſtronomers, and at a. vaſt Interval of Time; 
the Autumnal Equinox, obſerved by Hipparchus 1 58 
before Chriſt, juſt in the South of the Horizon of Alexa 
on the 27th of Sepeember, i. e. in the Horizon of 3. 
the 26th of September compleated, and moreover the 1 
Hour, min. 47; and likewiſe the Autumnal Equinox, 
ſerved at Bonania by Recciolus on the 12th Day, 22 hor, 
min. viz. according to the Julian Style, in the Year 1 
Chriſt 164.3; and therefore diſtant from that forme! 
Space of 1800 Years. 


4 l 


ann wen given vn ſuſie logs ger . 
1e, bow could that be concluded wbich was ſought | 


ce one Equinoctial Year is neceſſarily terminated from 


* ma! Equinox to another, and that preciſely, it fol- 
EE 
Seen“, wich bis Sel genes, inflitured 5 the latter Equinox of 
ward, as alſo that of Ffipperebuus, (ſeeing that both Years 
ebe Third after Biffextile) ought to fall on the 26th of 


. hor 22. min. 47. But it preceded. (as appears by 
Qing the latter Time from the former) on the x 4th 
o bor. 25 min. 4 e. 1211100 ſec. which divided by 


4 * whole Years, Hire for one Year 673 ſec. i. e. 11 min. 
4 of o be ſubſtracted from the ancient Julian Vear hitherto 
5 Dy So that the Equinoctial Year remains 365 Days, 5 hor. 


in. 47 ſec, moreoyer ſomething is to be abated for other 
omical Scruples, here not to be taken notice of. 


_ But bow could the Quantity of a Sidereal Tear be * exaltly 


make a Sidereal Year of an Equinoctial, Aſtronomers 
ought in what Space of Time the Sun can finiſh that 
ft the Heavens which the fixed Stars, by their proper 


en, thi . ; 
n, run through in the Space of one Year, and thisthey 
here f dded to the Quantity >" Tropical or EquinoGtial Year. 


Riccjolus, ſeeing that he makes the fixed Stars to finiſh 
in one Year, and the Sun in one Minute 2 !', 27 %, 
50%, he produceth in P. 139 in the End, 20ʃ, 
2577, to be added to the EquinoCtial Year ; fo that the 
l "a6 is 365 Days, 6 Hours, 8 Minutes, 57 Seconds, 


; Year 


former 
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6. But % not thi Quantity of 4 Tropical or Equino3id 
(as being the more uſeful) divided into other leſſer Parts, (a th 
into Hours, &c.) | 5 


It is ſo, and that by the Occaſion of the four principil 
ments, which are the moſt remarkable throughout the 
Courſe of the Year, viz. of the two Equinoxes, When thy 
either aſcending in the Beginning of V, or deſcending i 
Beginning of =, enters the Equinoctial Circle; and thy 
Solſtices, when he is obſerved to be in the moſt Southern 
of his Circle, viz. in the Beginning of VS; or in the; 
Northern part, viz. in the Entrance of S; and ſeems: 
to aſcend ſenſibly, nor deſcend, but to ſtand as it were 
ſame Diſtance from us. For from hence the Year id 
divided into four Quarters, the firſt of which meaſurg 
Sun's Motion from the Vernal Equinox to the Summer 
ſtice ; the ſecond from the Summer Solſtice to the Auty 
Equinox; the third from this Autumnal to the Winte 
ſtice ; and the fourth from the Winter to the Vernal Eq 

again, | 


- 
ho | PR 


meaſure theſe four Quarters of the Tear ? 


They would do fo indeed, if we beheld the Entranc: 
the Sun into theſe four Cardinal Points from the proper (: 
of the Solar Circle. But now, ſeeing that we obſerve! 
from another different Center, viz. from the Earth, 
Inequality offers it ſelf ; as hath already been faid in 
Special Part of Aſtronomy in the Chap. of the Sun, « 
the Northern Semi-circle, i. e. from the Beginning d 
through S, even to the Beginning of =, the Sun t 
186 or 187 Days; but in the Southern, from = throup 
to the Beginning of Y, but 178 or 179, Hence allot 
four Seaſons of the Year called Spring, Summer, Autumn, 
inter, or the four Parts of the aforementioned Yea!, 

found to be unequal ; ſo that, e. g. according to Ricci 

Calculation, from , to & the Sun aſcends in 92 Days, 23 

$2 min. 45 ſec, from SS to & be deſcends in 930 
I 


7. And till __ the fonr equal Quadrant: of the Sun's M 


V | 
ainofid 
„ (an th 
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hor. 56 min. o. ſec. from = moreover to Vs, in 89 
zys, 21 hor. 30 min. © ſec. from W, laſtly, he aſcends 
lin in 89 Days, 2 hor. 3 0 min. o ſec. | 


8. Hath not the Sun's Motion through the 1 2 Sigma of the E- 
tick, afforded a new and leſſer Diviſion of Time ® 


thath ſo, as the way of the Sun, by the arbitrary Diviſion 
Aſtronomers, hath been divided into 12 equal parts, (cal- 
the Signs of the Zodiack ;) fo that for every Sign of the 
o Degrees of the whole Circle, which likewiſe were ar- 
ary, there were allowed 30. Thus alſo the Space of a 
ar was divided into ſo many parts, anſwering to the Sun's 
tion through every Sign, which parts we call Solar Months, 
ppolition to thoſe which anon we ſhall call Lunar; which 
likewiſe unequal, but one with another contain 30 Days, 
hor, 20 min. Io ſec. as by the like Diſtribution to one 
garter of a Year, there were allowed 91 Days, 7 hor. 
min, 10 ſec. as will be manifeſt to any one that divides 
> Quantity of an Equinoctial Year in the former Caſe by 
, in the latter by 4. | 5 
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C H A P. III. 


Of the Dimenſion of Time, accomodated to the pro 
Motions of the reſt of the Planets, eſpecialh i 


l 
1 
J 
fi 


1. Harb not alſo the divers proper Motions of the vet of | 
Planets ſuggeſted divers Meaſures of Time ? EF | 


| S from the proper Revolution of the Sun, the 3 
Dear takes its Original; ſo not only from the pry 
Revolutions of the reſt of the Planets about the Earth, | 
alfo from the exceeding ſlow Progreſſion of all the fixed d 
Eaſtward parallel to the Ecliptick, ſo many ſorts of Yu 
ariſe, moſt of them larger than the Solar, but leſs in u 
Viz. the Saturnine Year is defined by 29 Egyptian Years, 1! 
Days, 4 hor- 58 min. being meaſured in a round Nunh 
by the Courſe of 30 Solar Years: The Fovzal is circumk 
bed by 11 Egyptian Years, 317 Days, 14 hor, 59 mind 
roundly by 12 Solar Years: Mars his Year correſponds tod 
Egyptian Year, 321 Days, 23 hor. 31 min. Oc. round) 
two Solar Years: Venus and Mercury, as they are judged fn 
the Earth, are almoſt equal to a Solar Year, but being d 
mated from the Sun, as the more true Center of their Mt 
ons, the former is equal to 22 4 Days, 16 hor. 40 min. 
latter to 87 Days, 23 hor. 14 min. in a round Number 
former equals 8, the latter 3 Months. 


2. What was the Length of the great Tear of the fixed Sh 
otherwiſe called the Platonick Near ? 


That was variouſly defined by ſeveral ; for the Szoich u 
Platonicks commonly circumſcribed it by 36000 Solar Ye 
and after that this 4pocazaſtaſis or Revolution of all the W 
ta the ſame Point was finiſhed, they believed that there " 
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low an Inſtauration or Renuing, and Anaſtaſis or Reſur- 
ion as it were of all things, as Ricciolus witneſſeth in Lib. 
Il. Almag. Nov. P. 130: Where he alſo mentions, That the 
vn who compoſed the Alphonſian Tables, ſuppoſed that the 
ed Stars would compleat their Courſe after a Thouſand 
biles, 1. e. 49000 Years; and that then all things ſhould' 
renovated. But (that we may paſs by the Fables annexed 
this Hypotheſis, concerning the great Year of the fixed 
ars) Ricciolus, towards the End of Page 167, and in the 
following 168, relying not upon one Foundation only 
cr the various Opinions of other Men concerning this | 
reſt of oper Motion of the fixed Stars, he concludes, That it fi- 

| heth about 5 0 ſec. in a whole Year, and therefore that it 
Wiſheth x Degree not in 100 Yeats, (as Hipparchw, Protemes 


the d and others of the Ancients ſuppoſed) but in 72: And 


Sq refore he judged with Calippus, or thoſe that lived in the 
ea of Calippus, chat ĩt performed its whole Period in 2 5920 
of Yu wy 55 5 7 
3 in ut 3. But we have not yet ſpoken any thing of the Lunar Tears 
cars, £ i Cn | 
Nun bete being indeed the ſhorteſt of all the Planetary Years; 
ircunul ve to be more particularly conſidered as well as the Solar. 
» min. came under the Name of Monzbs, and are uſually di- 
\nds tod guiſhed into Periodical and Synodical, like as they are; nay, 


h more Profit and Neceſſity. And a Periodical Lunar Year 
Month, which the entire Revolution of the) meaſures 
ma certain Point of the O's Path (according to which all 
Planets move) in a mean Quantity (than which it is ſome= 
cs greater, ſometimes leſſer, viz. being eſtimated from the 
th as well as a Synodical Month) contains 27 Days, 7 hor: 
min. 7 ſec. But a Snodical Month, (which the Courſe 
the ſame » meaſures from her & with the © to the ſame 
in) otherwiſe alſo called a Lunation, conliſts of 29 Days, 
hor, 44 min, 3 ſec. OS 1 5 
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4. By wbat Method have Aſtronomers ſound out theſe ſo preciſ 
Quantities of Lunar Months ? OW | 


By one almoſt like that which determined the Length d 

the Solar Years: For as to define the Sun's Period, two ſimilat 
Equinoxes, and at as great a Diſtance of Time as poſſiby 
could be made from one another, were found out; fo to de 
termine the I's mean Motions and Times of Revolution, 
two Lunar Eclipſes were to be choſen, - ſeparate from ea 
other at a very long Interval of Time; but in other Reſpech 
eſpecially as to their Anomalies or Inequalities, as like to on 
another as could be. Such Eclipſes as were found by Ricci 
very proper for the preſent Purpoſe, the firſt being obſer 
by the Chaldeans in the 382d Year before Chriſt, at the (lit 
of the 22d Day of December, Old Style, 16 Hour, 371, 51 
in the Horizon of Bononia; the mean & preceding 6 Houn 
4', and therefore happening the 1 oth Hour, 34. ; the du 
being in the 265, 35! of , and the 2039, 40! of h 
Anom. J being in the 26*, 34. of IT, and in the 230d 
her Anom. The other, obſerved by Gaſſendus at Aix, An 
1628, the 1oth of January, Old Style, gth hor. 362 ! Aﬀer 
noon; and according to the Reduction of Ricciolws, in th 
Bonoman Horizon, at the 1othhor. 144/, the mean 8 ha 
pening in the 4th hor. 274 /; the Sun being then in O“, 30 
of , and in the ſame Degree of his Anom. as above, ni 
2035 zol; andthe 9 in ogr. 36 NM, and 231, 40 
her Anom. - : 


: 
F 
» 


5, Having nom given the two ſo very ſimilar Eclipſes, hop #6 
their Application made to the preſent Purpoſe ® 


Firſt, The Interval of Time between theſe two Eclipt 
was rightly conſtituted of 2009 compleat Julian Years, 1 
Days, 17 hor, 53 min. 3 0 ſec. (viz. before the End of th 
preſent Year 383, there remained 8 Days, 1 3 hor, 26 ml 

| from thence to the Beginning of the Years of Chriſt, tile 
are 382 Years: _ | 
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were finiſhed 3760 Lunations, without almoſt any Remi 
der: But from a more profound comparing of the Eclip 
he ſaw, That in 344 Julian Years, and 1 Hour, or 120 
Days and 1 Hour, there were 4267 Lunations exactly cg 
pleated ; and from thence he hath left us this general Ry 
(which afterwards, in the Application of it to the divers ) 
tions of the Moon, e. Ar. Anomaliftick, Draconick, Sc. wa( 
vided into ſeveral particular ones) That we ſhould multinyl 
Days of the Interval between the Eclipſes by 42:67, and dul 
the Sum by 126007, that we may have the Number of Lunatin 
But theſe things are too ſublime and deep to be farther inſſt 
on in this Place, our Intentions here being only to teach f 
young Hroes to eſtimate the Excellency of the Afſtronomi 
Science, and to conſider the pregnant Wits and ſtupendiy 
Labours of the Cultivators hereof, both Ancient and Moden 
the like whereof is ſcarce to be found in other Hum 
Sciences. 


7. But hom as 4 Synodical Month thus defied, have hp 2 
the Lengeh ef a Periodical one 0? 


© Ricciolus teacheth this towards the latter End of Page 20 
viz. they add to the Sun's mean Motion, which anſwers to 
Synodical Month, the whole Zodiack, or 360 Degres 
and this Sum being reduced into Thirds, they take for a U 
viſor : Then they multiply the Synodical Month and Za 
ack by each other, (having firſt — the like Reduction 
part) and this Product being divided by that Diviſor, gi 
the Quantity of a Periodical Month, containing 27 Di 
7 hor. 437, 5'!. The Ratio of the "Rule, which Ricci 
neglects, depends on the Rule of Three, while it is tit 
ſtated, If 360 gr. and moreover the Sun's Motion anſwerii 
to a Synodical Month, {which is 29 gre. 6!, 2.4/!) requir 
whole Synodical Month, conliſting of 29 Days, 12 Hou 
440, 3”; ; what will the Zodiack alone, or 360 Degree 
require? | 
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Remij . | 
4 Eclp 1 8. That the young Students may bave ſomething to exerciſe them - 
or 1260 le- in, come on, let us explain the whole Form of the Caculati- 
ractly cu, 4: leeſt & to ebe general Fundamentals of it, (which they are 
neral Bu ne particularly to confider. | 


divers 
9c. Was 
multip f 
and din 
F Lunatin 
her inſiſh 
) teach 


(.) The Sun's mean Motion anſwering to a Synodical 
onth, from the Tables of mean Motions, or from Ricciolus 
is Suppolitions in Page 140, (viz. becauſe the mean Motion 
f one Day is 597, 81, 191, 524, Ge.) will be found 
obe 29%, 6!, 24, 17%; ro which, if you add 360gr. 
7ou Will have the Sum 389 gr. 6, 24", 175; which being 
educed into Thirds, (by multiplying continually by 60) 


2 will give 840470 57* for thefrſt Datum in the Rule of Three: 
4 * 2.) A Synodical Month is found to conſiſt of 29 Days, 
7 Hum 12 Hours, 44“, 3; 5. e. being reduced into Thirds after 


he aforeſaid manner, will give 153086590 for the ſecond 
Datum. (3.) The Zodiack, 360 gr. being likewiſe reduced 
nto Thirds, will give 777600007 for the third Datum: 
herefore this Third, multiplied by the Second, produceth 
1190401323 84000007 ; and this Product divided by the 
lt, viz. by 8404. 70573, gives this Quotient 141635098? 
or the Quantity of a Periodical Month ; 5. e. by reducing 


e e bey fin 


Pape 2 
ſwers to 


Degre«8Wheſe gradually to greater Species, viz. dividing back continu- 
for a Mal by 60, 27d. 7 hor. 4}', 4", 58*. Several other 
— particular Problems belonging to this Place, ſec in Ricciolus, | 
uction | 


Page 254. 


ſor, gin | od 
27 by 9. I remember there ; alſo ſome other uſeful Notion of a Luna 
Kii 7 ear frequently uſed in Chronology ? 
M. Fou remember well: For ſince within the Compaſs of a 
re NT. Solar Year there happen twelve entire Lunations, and moreo- 
2585 ver ſome few Days, Hours, and Minutes, whoſe Aggregate, 
D ret after three Years, make above a whole Synodical Month; 
egi hence Aſtronomers make two other forts of Lunar Tears, more 


uſefully called ſo, and which formerly were received both in 
the Government of the Fews, and alſo lately in that of the 
Turks ; wiz. a Common Tear, conliſting of 12 Hnodical Lunar 
Months, and therefore (as will appear to any one that multi- 


L 4 plies 


e 


$345! j 


— = 
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Tear? 
Thoſe few 10 Days, with the adhering 21 hor. o nj 
{For from the Solar Year — — 365, F, 48, i 


There remain — — 26, Als 8 


Are called the Eat, whoſe Aggregate, 32d. 15 h. ol 


(The Aggregate 32, 15, o, 
Lunation — — 29, 12, 44, 
| There ſtill remains _ 1 16, q 


of a Solar and alſo Lunar Year: E. g. in the Rudolphin Tabla 


plies the above-found Quantity of a Lunation by 12) of 3; 35 
Days, 8 hor. 48 min. 3 6 ſec; and an Emboliſmical, or Leg, 
Tear, being every F ourth, containing 13 Months, and cn 
ſequently (which is plain by adding one Lunation to a comny 
Year) 383 Days, 21 hor. 32 min. 39 ſec. 


10. But what 5 uſually done with that Remainder which remus 
to the common Lunar Tear after ti ſubſtrates from the 9. 


Having ſubſtracted the Lunar — 354, g. 48, 3 


12 ſ. after three Years, ſince it exceeds a Synodical Mont 
this latter being ſubſtracied from that former, — 
ö 


As a new but leſſer Exceſs, keeping the ſame Name of Epal 
for the following Year; the preceding one, in the mean tin 
conſiſting of 13 Lanations. But here we muſt note by th 
way, That thoſe Epacts, in other Authors, have fewer Hour 
annexed to them, viz. according to their divers Opinions bol 


they conſiſt of 10 d. 15 hor. II min. 2 1 ſec. 50 thir. : 
in the Prutenian in Clavius, my contain 10 d. 15 hor, 11 


min. 2 1 ſece 52 thir. | 


CHAP 
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and Con 
commo 


CHAP. Iv. 


N 7 07 the Great Luniſoler Tears. 
r 2 : What # the Meaning of ebis Name Luniſolar Tears es? 

R j Ieciolus, in P. 24.1. Lib. VI. Almag. Novi, gives us a two- 
1 Th fold Signification of it; One by which this Luniſolar 
+ 5 30 iris taken fot the Period made by the Multiplication of the 


Cycle by the Sun's Cycle, in that Signification which 


. Compoſers of Calendars uſe, among whom the Moon's 
- h. oe is the Period of 19 Years, ſerving for the finding out 
| Mont the Golden Number, and by this for the finding out the 
: -moons : But the Cycle of the Sun is the Cycle of the 
m. days or Feaſts returning through the Weeks of a Julian 
o, ir; which, if the Year wasalways a common one of 365 
44, hs, would return in 7 Tears; but by Reaſon of the Biſ- 
le Years, it conſiſts of 28 Years, after which the Holy. 
16, and Dominica Letter return at the ſame Day of the Lear: 
refore2.$ multiplied by 19 make 5 32 Years, after which 
of E pal; ſuppoſed that the New-moons and Full-moons return 
can tin only at the ſame Day of the Year, but alſo at the ſame 
te by Uday of the Week. Such was the Cycle invented by 
ver Hou, Capuanus, begun from the Baptiſm of Chriſt ; and 
ons ball 5.1.1 Period like this, introduced by Scaliger, which is 
in Tabs de by the Multiplication of the Victorian Period (from Diom- 
8 1 Exiguus, the Reſtorer of it called alſo the Diomſian) of 
hor, 


> Years, by 15 Indictions, and it conſiſts of 7980 Years, 
this Signification of a Luniſolar Year, ſince it belongs 
to this place, is to be ſpoken of at large hereafter in our 
oplis of Hiſtorical Chronology. : 


2. But 
IAI 


xo DPhjal CHRONO LOGYT. 
2: But what us the other Signification of a Luniſolar Tear: 


Since a Lunar Year, conſiſting of 12 Synodical My 
5s leſs than a Solar, Aſtronomers and Chronologers in 
Age have ſought ſome common Meaſure of them both; i 
certain Space of Time, which may both exactly complex 

Solar Years, and alſo exactly contain a much greater Nin 
of Lunations: So that if, e. g. the New=moon be ſupput 
be in the Entrance of the 1ſt Day of January, after thy 
terval of Time is paſt, the Moon becomes new again 
fame 1ſt Day of January, and juſt on the Entrance 
And this Interval of Time they therefore call a Lun;ſilg 
and becauſe it contains ſeveral Solar Years, the Great 
Tear. | 


2 . And; there fuch an Interval of Time formd out, after 
the Beginnings of both Tears, both Lunar and Solar, do coini 
the ſame Moment of Time ? | | 


There were ' ſeveral who thought that they had ch 
their Deſire ; but moſt of them were deceived, (as the fi 
ing things will teach) by reaſon that the Quantity «| 
Years was not exactly known; and perhaps they woul 
be fruſtrated of their Purpoſe, although both of them be 
exactly known, by reaſon of that Incommenſurability 1 
Kepler, Ricciolus, and Bullialdus ſuſpected to be in the Cat 
Morijons. But certain it is, that Cleoſtratus Tenedius me 
this Lunifolar Year by 8 Solar Years, ſuppoling that a 
Year. conſiſted of 354 Days, and a Solar of 3654, a 
Synodical Month of 292 Days, (as is plain if .wed 
2922 Days by 99 Lunations ; ) and therefore the Lu 
of 2922 Days, in which Interval he thought that there 
pened 99 Lunations. Bat, ſeeing that one Lunation ci 
of 29 Days, 12 Hours, and 4 very nearly; the Newt 
of Cleaſtratus anticipated them in the Space of 8 Yeu 
eight times 45 1. e. 6 whole Hours, = 
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. 4re there not ſome who bave acknowledged the Errors of this 


rr Tear? 
| theſis, and ſtudied to correct them e 


ical Mor 

gers in here was one Har palus, Who thought to have correced 
both ; ; WR 02:cters of Clegſtratus, making it to conſiſt of 29 Days; 
mplcat i ch being divided by 99 Lunations, one contaitied' 29 Days, 
iter Nu Hours, and above 50 Minutes; fo that now it was too 
e ſuppuhiWh: : As alſo the Quantity of a Solar Year (which will ap- 
fter thy r by dividing 292.4 Days by 8 Years) exceeded 365 Days, 
again a Hours by an intollerable Error: Which, although Eudox- 
trance du endeavoured to amend, by introducing the OZasters 
uniſala Space of 8 Years) of 29232 Days; yet he came not 


reat the Mark, ſince by dividing this. Space of Time by 99 
ations, one Lunation would contain 29 Days, 12 Hours, 
28", 117 not fully, pretty near the Truth; but the 
divided by 8, would make the Quantity of a Solar 
r to conſiſt of 365 Days, 1 Hour, 3 0, which is ſtill 
large. REQ | 


ft, after 
do coin 


ö had Ob! 
as the fd 
atity ol 
ey woull 
them be 


; But were not others more fortunate in thi Matter ? 

ton the Athenian, Son of Pauſania, Famous for his Skill 
queducts, and the Sun-dial which he Dedicated to his 
intry, and erected in the Market Place, when he faw that 


ability Bufineſs would not ſucceed by an Ofaeters, he ſubſtituted 
the Ca meadecaeteris, (or 19 Years Space) ſuppoſing that within 
a, Mel Space of 19 Years, or 6940 Days, there would be com- 
that 2 188d 2.35 Lunations exactly; by which Ratio or Proportion 
654, Lunation (which is known by the Diviſion of the former 
it werber by this latter) contained 29 Days, 12 Hours, 4.5", 


the Lun 
hat there 
nation cd 
e New. i 


8 Yeu! 


„275, and therefore not ſo much as 2! greater than that 
ntity which we have computed above in Queſt. 5. of the 
eding Chapter. But in this there is ſo much the greater 
vr committed, becauſe 19 Years are ſuppoſed to compleat 
$40 Days ; whereas indeed, if every Year be ſuppoſed to 
liſt of 365 Days, 6 Hours, that Cycle of 19 Years 
ld contain but 6939 Days, 18 Hours; but the true and 
tate Quantity of a Year being admitted, (which we have 
mined in Chap. II. Queft. IV.) it would . 

e - = | | 232 


nations agree exactly to neither Interval of Time, but en 


Quantity of one is 29 Days, 12 Hours, 4.4 Minutes, ; 
conds; juſt as we found it in Chap. III. Queſt. 5. 


of 3657; which Archimedes, Geminus, Ariſtarchus, and 
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6939 Days, 14 Hours, 24 min. 40 ſec: whereas 23; 


this latter by 2 Hours, Sc. and are leſs than the forms 
almoſt half an Hour, as will be manifeſt to any one 
makes the Calculation. Yet Rabbi Adda corrected this vi 
Cycle in the Hebrew Calendar, aſſuming the Cycle of 6 
Days, 16 Hours, 595 Points, #. e. 33!, 30, 20% ; 1 
divided by 19 Years, makes the Quantity of a Solar Jer 
be 355 Days, 5 Hours, 55 Minutes, (inſtead of 48) 
Seconds, 26 Thirds; but divided by 235 Lunatiom, 


6. Are there yet any other ſuch Periods remaining, which 
likewiſe be convinced of Errour 8 | 


There are, and that both the Chaldean, and Philolaian, 
others: But the moſt Famous of all the preceding one 
that of Calippus Ciz ycenus, who ſuppoſing, from the a 
ring of the obſerved Eclipſes, that Meton's Cycle, four 
doubled, anticipated the New-moon's by one Day, he 
druplicated the Number of the Cycle 19, fo that it ws; 
and from the Quadruple of the Number 694.0, 1. e 27 
one Day being ſubſtracted, within the Space of 277591 
he imagined that there were performed four times 235 U 
tions exactly, 1. e. 940. And thus his Solar Year con 


Nenes approved of, but by its Event it proved falſe: Far 
Quantity of one Lunation (as is evident by dividing 27 
by 94.0) was found to be 29 Days, 12 Hours, 44 Min 
= Seconds, which is ſomething greater than that foun 

ve. 


235 
-but a 
forme 
7 One 
this Vig 
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But could there not be feind Remedy at length for thoſe Epe 
6; which cameſo near the Truth? © © © 
Tpparchus indeed (that we may again paſs by the other like 
ds of thoſe above, nay others more vicious) uſed the 


5 « 6 thing with the Calippian, as Calippus apply d to the Mere- 

ad * w eig out of the quadrupled Number of Days 111036, 

7 ex tking one Day, and therefore to 111035 Days aſſign- 

ae, four times 9.40 Lumations, 1e 3760. But when "this 

_ e Man could not thus ſatisfy himſelf, he judged that the 
I 


lutions of the Solar Years muſt be quite reduced into thoſe 
e Lunar. | 

| 6 But who were they that came the neareſt of all to the Mark ? 

though even in this our Age it ſeemed to very Learned 
„ as Bulialdus and Ricciolus, almoſt undemonſtrable, that 
Motions of the Moon and Sun were altogether commen- 
dle with one another; yet Franciſcus Viera found a Period 
400 Julian Years, or 1241850 Days, to which anſwer 
53 Lunations exactly: To which he affirmeth, that the 
lutions of both Luminaries are exactly reſtored ; Clavius 
the mean Time affirming, That tis impoſſible to be done, 
pt a Synodical Month conſiſted of 29 Days, 12 Hours, 
Minutes, 3 Seconds, 10 Thirds, 43 Fourths, which 
hath not yet demonſtrated : Yet he confeſſeth that a 
th contains 29 Days and 42833; Which Fraction, ac- 
ing to my Calculation, is equal to 12 Hours, 4.4. Mi- 
s, 3Seconds, 10 Thirds, 42 Fourths, and ſomething 
+ Nevertheleſs Clavius grants that this Period comes the 
eſt to the Truth; and-XKepter, in the RNudbiphin Tables, 
et. 136, thinks that it doth not want above 1 Minute 
19 Seconds of an Hour of the exact Reſtitution, and 
efore commends it much: Rjzcciolus, laſtly, collects from 
ce, That there are required above 200000 Years before 
Period can be found by Obſervations to be Detective by 
our. But ſeeing that this Period of Viera is by Hamelius 
Fart. II. Phyſ. Special, P. 371. publiſhed at Norimberg) judg- 
o reduce the Sun and Moon to a Minute of the ſame 
| Hour ; 


lolazan, 

one 
* 1 
, fourt 
77 he g 
it wa} 
j. 6. 277 
77579 
2351 
ar con 
us, ant 
ſe : Far 
ling 27 
4 Min 
* 


done not in the ſame place of the Zodiack as former, 


#8 USGS 


at the Diſtance of 24 Degrees from thence. He alſo 


for the defining of Times; had found a Period of 630, 
lian Years, by which the Sun and Moon may be reſtore 


Ai. . 


Kamen 
alſo to the ſame Day of the Julian Tear. 


l 
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Civil Ofe. 


Without doubt this way of conſidering Time took the Name 
litical Chronology from this Civil Uſe ? 8 5 


OU gueſs right : For although that Aſtronomical 

Dimenſion, whoſe chief Heads we have given above 

is the Foundation of all Chronology ; yet it woul, 
made uſe of with that great Exactneſs in the common 
efation of Men: And therefore the People in every 


Si 


would be molt proper to be obſerved, which ſhould not 
d too much from Aſtronomical Truth, but yet ſhould 
© thoſe Niceties (which this deſeryedly takes Notice of) 
are not to be obſerved by the greateſt part of Human 
ties. And thus Aſtronomical Time, with a little Alteration, 
hanged into Political or Civil; and the Days in particular 
all of the ſame Quantity, viz, of 24 Hours; but theſe 


e began to be diſtinguiſhed into 4ftrenomical, European or 
, lralian, Balyloman, Ge. | 


ung a Breviary of Political Chronolagy. 


common fort of Days and Hours accomodated to 


ave judged that ſuch a Quantity of Days, Months, Years, 


s were numbered from divers Beginnings, and from 


2. Which 
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2. Which do we call Aſtronomical, which European Hoy, 


Thoſe which are uſually numbered juſt from Noon ever 
the next Noon following, and which conſtitute the 
which are moſt commonly uſed by moſt Aſtronomers; thoy 
formerly the Arabians began their Day from Noon; as, on 
contrary, the Egyptians and Romans, and a few Aſtronom 
as Hipparchus formerly, and ſince him Copernicus and Reim 
Se. were wont to number thoſe Days from Midnight; yh 
Cuſtom the Chriſtians alſo follow, but for a peculiar Re 
viz. becauſe. they believe that their Saviour was born juſt at 
Midnight preceding the 25th of December, (which never 
leſs is without doubt. falſe ; ) and therefore they number 
their Years and Days from the fame Beginning: Which, f 
it is now uſed by all Europe, being turned to the Chiti 
' Faith, are alſo called European Hours, although they do 
number them continually 24, but from Midnight 9 
following Noon 12, and from thence, with Aſtronomer, 
more even to Midnight. 

3. But how are the European Hours converted into Aſtrononi 
and theſe, on the contrary, into European. 


It were rather to be wiſhed that there were no ned 
theſe Alterations, but that there was but one way of 1 
bering Hours, which now can't be obtained by Reaſai 
the too free Liberty of Human Will; which ſerves as 21 
and evident Argument for that Aſſertion, which was bit 
hinted in Sect. II. of our Arithm. Fuvenil. Chap. III. Qui 
laſt, That not only Sin, which is the greateſt of all ! 
but almoſt all other ſorts of Miſery, Calamities and Diſt 
befalls Man by reaſon of their inconſiderately abuſing thi 
berty. However, for converting of the European Hi 
into Aſtronomical, and the contrary, theſe following Aſt 
mical Rules may ſerve: (1.) If the European Hours are it 
Afternoon, they agree with the Aſtronomical ; but if in the 
noon, twelve are added, and the Number of the Day i leſſenti 
Unity. On the contrary of Aſtronomical Hours, if they en 
ewelve, (for otherwiſe they already agree) the European 
made by ſubſtraRing twelve, and increaſing the Number of a 


iy. E. g- The gth Hour inthe Morning of the preſent 


tok the 13th Day, on the contrary, while in the Epheme- 
; | faw the next Full moon Anno 82 aſſigned to the 22 A- 
nomical Hour, 45 min. D. 22 of March, having ſubſtracted 
Hours, and increaſed the Number of Days by Unity; 1 
that rhar Full moon happened at the 10th Vulgar Hour, 
45th Minute on the 33 Day of March. | 


j- hich Hours are called the Babylonian, and which the 


juſt at an 7 | 

ormerly the Babylonians, with the Perſians and Hriant, and 
ich, (nl of the Oriental People, began their Day from the riſing 
| Chit the Sun, numbering 24 continual Hours even to the next 
ey do wing Sunriting : Which Cuſtom the Inhabitants of the 
A) aa Iſlands (i. e. Majorca and Minorca) are faid to keep 


to this Day, But on the contrary, the Hebrews formerly 
un the Day from Sunſet, which was occaſioned by certain 
rds repeated often in Gen. 1. and the ſame was uſed a- 
g the Atbenians, and now is efpecially with the Iralians, 
d continually number thoſe Hours from one Sunſet to the 


-— wall following: W hence theſe are called Traliany, and the for- 
7 of nt Babylonian Hours. = „ 6 „ 
Red WY pee egi, That actin f Number of d. 


European Hours were to be converted inco Babylonian ? 


hen firſt of all we muſt know the Hour of Sunriſing, 
the Semidiurnal and Seminocturnal Time; and then, 
[.) e. g. the Aſtronomical Hours are given, and are to be turn- 


Sum (if it exceed not 14) or, caſting away the 24, the R- 
der, will give the Babylonian Hour ; bus in the former Caſe 
ee Sunriſing preceding, in the latter from the Sunrifing following 


in the k Noon, from whence the Aſtronomical Hours were numbered. 
; leſſens i Suppoſe the New-moon happened in the Month of Mey 
they ny Year, at the 8th Aſtronomical Hour, on the 26th 
aropea , and che Full-moon at the 23d Hour, 3 oth Minute, 
er oe de 10th Day of hay; and the Semidiurnal Time was 5 

the 
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th Day of March, with Aſtronomers is the 2 1ſt Hour; 


uro tbe Babylonian, add to them the Semidiurnal Time , and 
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the former Caſe 7 Hours, 53 min, in the latter 7 hoy, , 
min. Therefore having added here the Semidiurnal Tim 
hor. 39 min. to the given Aſtronomical Hour 23, 30%½ 
will produce 31 hor. 9 min. and 24 being ſubſtrafteq, | 
Remainder is 7 Batylonian Hours, 9 min But on the 11 
Vulgar Day of May, or more plainly, the Seminoctu 
Time 4 Hours, 21 min. together with the 12 preced 
Hours, (in all 16, 26!) being ſubſtracted from the gh 
Hours 2.3, 3o!, the Remainder will be the 7th hor. 9 i 
according to the Babylonian Account of the following 11 
Day of May. But in the former Caſe, the Semidiurnal I 
7 hor. 5 3 min. being added to the 8th Aſtronomical Hy 
it gives the 15th Babylonian Hour, 53 min. from the 
riſing that preceds the Noon and Beginning of the given | 
and therefore of the ſame 2.6th of May according to 
Vulgar Account. But if, on the contrary of a given Nun 
Babylonian Hours, we were to male Aſtronomical ones if they 
exceed the Semidiurnal. Time, as, e. g. the 15th Hour, wit} 
min. on the 26 of May; the former being ſubſtrated from l 
there remains the 8th Aſtronomical Hour of the ſame Day. N 
they are not ſo much as the Semidiurnal Time, (e. g. 7 hor, 9 
in the former Caſe) having firſt added 14, and afterwards mu 
Sulſtractiom of the Semidiurnal Time 7 hor. 39 min, from th 
31*, 9'; or yet more plainly, having added the Semin 
Time, and the 12 preceding Hours (in all 16, 21 min) 1 
given Babylonian Hour 7, 9 min. both ways it will product 

| Aſtronomical Hour 23, 30 min. but of the preceding 1 oth I 


6. Bue (2.) what if a certain Number of European | 
were given, and they were to be converted into Babylonian, # 
the contrary d | | | | 


Since we may eaſily turn the European into Aftrononu 
and the contrary, according to Qgeſt. 3. the turning of 1 
alſo into Babylonian, and the contrary, is very eaſy by hel 
theſe Rules. 7er if you would immediately make Baby lu 
Hours of European, and the contrary, having given, e. g. J 
bylonian Hours, 9 min, on the 11th of May, or 15 bn. 
min. on the 2.6 Day; by adding the Seminocturnal Time, num 
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hor, from the preceding Midnight, in the former Caſe 4 hor. 
[Tin . min. in the latter 4 hor. 7 min. we ſpall have in the former 
ol, Me 1 10h European Hour, 30 min. in the Forenoon, in the 
Aed, 0 ter the 2cth Hour . e. by ſubſtracting 1 2 hor, 8 min.) in 


Afternoon f the ſame Day, or (if twice 12 can be ſub- 
acted) Forenvon of the following. On the contrary, having 
en 11 European Hours, 30 min. in the Forenoon of the 11th 
y of May, or 8 in the Afternoon of the 26th Day ; if it be 
wired to know how. many Hours, numbered after the Bg- 
man Manner, anſwer to them, ſubſtra# the SeminoFurnal 
from the Forenoon Hours ſingly, if it can be done, or if it can- 
firſt add 24.; and from the Afternoon Hours, having firſt added 
; and you pill have the thing ſought ; viz. in the former Caſe 


iven | 7th Babylonian Hour, 9 min. on the 11th Day of Mg, 
ig (0 be latter the 1 5th Hour, 53 min. of the 26th Day. 

robo | . And (3.) ſuppoſe now that the European Hours were to by 
„ vit red into che Italian, and cheſe again into them ? - 
from J the European Hours are in the Afternoon before Sunſet, and 


ing increaſed them by 24, if after Sunſet, only ſubſtraS the 


r. E. g. The 3d European Hour in the Afternoon of the 
Day of March, Old Style, formerly anſwered to the 2 oth 
n Hour, 4.1 min, (becauſe the Semidiurnal Time was 6 
rs, 19 min.) but now it anſwers to the 21 Ialian Hour. 
in both to the 19th Day of March, becauſe the Zalians 
in their 20 Day at the Evening : But the gth European 

in the Afternoon, anſwers now to the 3d Þalian; but to 
gth Hour in the Forenoon, the 15th Iralian Hour an- 
s, (viz. the Seminocturnal Time being added.) On the 
ary, if the Italian were to be turned into the common European 
rs, let the Semidiurnal Time be added to the given Hours, and if 
Sum exceed not 12, it will give the common Hour in the Af. 
n; (As if heretofore to the 2d hor. 41 min, of the 20 


bei of March, you had added 6 hor, 19 min. the Semidiur- 
Baby lu Time, there would have been produced the Vulgar Af- 
e. g. oon Hour of the lame Day : ) But if it exceed I 2, caſt 
15 bot away, and you will have the Vulgar Hour after Midnight ; (As 
ne, nun the 14 lalian Hour, 47 min. you had heretofore added 


idiurnal Time, and to the Forenoon Hours add the Seminofturnal 
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the Semidiurnal Time 6 hor. 19 min. there would have 
produced 21 hor. and 12 being rejected, 9 in the Foy 
noon.) Laſtly, If the Sum ſhould exceed twice 12, viz, 20 
theſe being caſt away, the Remainder would be the Honr of the 4 
ternom of the Day following ; (As if to the 20th Iralian Hoy 
4.1 min. of the 19th Day of March, you had added the 5 
midiurnal Time 6 hor. 19 min. and from the Sum 27 Ja 
had ſubſtracted 24, there would have remained the 3d Vug 
Hour in the Afternoon of the 20th Day of March.) 


8. And (4.) ſuppoſe the Aſtronomical Hours were to be er 
ted into Italian „ and the contrary?ꝰ 


That may be done by halp of the 8 But if it ui 
be done immediately, From the given Aſtronomical Hours ſubſn 
the Semidiurnal Time, either ſingly, sf they exceed the Semidiy 
* or elſe by increaſing them by 24, and the Work 5 fon 

To the 3d Aſtronomical Hour on the 20th of 
hh would anſwer, the Calendar being now eorretted, i 
2.1 Iralian Hour of the preceding Day, but to the 9th A 
nomical Hour, the 3d 1alian of the fame 2oth Day: Lall 
The 21 Aſtronomical Hour, to the 1 5th Lalian Hour. 
the contrary, That Aſtronomical Hours may be made of |talt 
the Semidiurnal Quantity #5 to be added to them, and the thiy 
done; yet 24, muſt be caſt out of the Sum if there be Oy 
Thus 6 Hours being added to 15 Iralian Hours, or to 3 Ha 
or to 21 Hours, they will produce their correſponding Alt 
_ Hours 2t, 9, and 3d. 


9. Laſth, If (5 ) Babylonian are to be made of Italian, 
lian of Babylonian Hours ? 


If to the given Italian Hours you add the whole Length f 
Day, and to the given Babylonian Hours the whole Quantity if 1 
Night, the thing j done in both Places, at leaſt having caſt 24 
of the Sum, if there be Occaſion. Thus, e g. the 3d I 
Hour, of the 20th Day of March, is now made the 
Babylonian Hour, and the z 0th Balylonian would be the | 
Icalian ; having here added the whole Quantity of the Ny 
£2, and ow the Sum 32 having lubſtracted _ 


14ve beg 

the For, N. B. If am one deſires to do all theſe things by an eaſier way, 
VIZ. 24 without a tedious Calculation, he may obtain it by belp of the 
f the 4 Globe, either Celeſtial or Terreſtrial, and that by uſing a double 
an How Hour-index ; which we bave declared more largely in our 
d the 9 Spherological Appendix to the Gen. Aftron. Prob. XXXIX. 
45 | and the foregoing ones. 8 | | 

) 4 | 


0. Since the great Clock at Norimberg numbers its Hours in 
Day Time from Sunriſing, and at Night from Sunſet, perhaps 
he former Caſe they will coincide with the Babylonian, in the 
with the Italian Hours ? 


if itn 

rs ſub bey are much miſtaken who are thus perſwaded ; for 
emidiy jough there be a certain general Likeneſs between theſe 
n fai both them ; and though that Coincidence happens at leaſt 
of wo Days of the Year, viz. the two Equinoctial Days; 
ected i tchere is a vaſt Difference between theſe and them through- 
th A the reſt of the Year: For, not to mention that they are 


: Li tinually numbered from the x Hour to the 24th, which 
Jour. yens in neither of the Norimberg Clocks, to thoſe who 
nate both theſe and them more accurately, it is evident, 
there is a notable Difference between the Norimberg Hours 
both them, and that from this Head, that the greater 
wmherg Clock depends on an Hypotheſis of the Length of 
Day, accomodated more to Civil Uſe, than conſentaneous 
\tronomical Truth: Seeing that, e. g. heretofore the 
inox really happened about the 1 oth of March, Old Style, 
the Summer Solftice about the 12th of June; but now the 
ner about the 21ſt of March, and the latter about the 
| of June, New Style ; yet the Norimbergers began former- 
o number their 1 2 Diurnal Hours from the 3d of March, 


caſt 14.908 many Nocturnal ones, keeping the ſame Number even 
3d It e 19th of the ſame Month; and their longeſt Day of 16 


2 the Mrs, and their ſhorteſt Night of 8 Hours, they retained 
be the f in the mean Time they did not at all vary) from the 
the MH of May to the 11th of Fub, Sc. but now they number 
Hours from the 14th Day of Merch, and their longeſt 
| [rom the 26th of May to the 22d of Jab, Ce. Which 


N M 1 may 
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may be ſeen from the two following Tables, the latte 


which we have compoſed from the former, by adding ey 
where 11 to the Days of the former; while in the 9 


Time in the Numecation of the Babylonian and Iealian Hon 
we uſually attend tothe Length of the Days and Night, 


conſequently to the Hour of Sunriling and Sunſet, yi 


Daily var ies. 


— 


— CE 


TL 


—_—— 


For the greater Norimberg Clock, Old Style. 
| Increaſeof the Day. | VIII. | 16 Nr. On 
— . — 

— a pF 
— — 
e e , 5 pr. Tink 

92 15 19 March XII. 20 45. — 
N oF der) XIV. | 2 Gufm 
[1 Guy. 23 % XV. | II Fuly Pins f. 
Sophia. 15 May XVI. Decreaſe of the Day, 


you 2 
« 


939 — : 
"OL it av” 


Ta 
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Tab. II. — — — [ 
Bo the greater Norimberg Click, Þ New Style. 


heals of the Day. | VIII. 27 Nov. 1: * 
CES WH WT ge n2n9 1 3 1 1 | 
Priſca 18 Jan. | XI. 1 6 Nov. | Leonbard. | 
le. 3 — — — SS * a 
ie 25 Feb. | XI. 3086. Jams. 
Otima — — — — 
— Eutyohius 2 March XII. 16 Sept. ' Buphem. | 
—— Gude 30 March XIII. |. 31 Aw.  Paulinns.' 
_ ET CO 
Mauri 1 — bs » | a — 
- (g, 14 My XV. 22 70 — 
Tbeodi ES — PEEP IENS | 
—— $$. 26 Ma | XVI. 1 Deren of the Day. 


= * 15 ** N 
3 — bd 8 _ 4 „ « 
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* we 5 er ror „„ G K ee 9 


ber a. great „ Norinberg Check, 


actording to 


"Tub IN. | - 
the if Decre of 


the Bavarian Senat:. 


IT. K. 


th 


Increaſe of the e Day. _ 


— 


g 


17 Jan. 


2» — 


Antonius. 


* 
— 


* 


N 
> 
N 


the Day after Derothea. 


Se 


| 3 1 
29 March the 4th Dey afier Am. Mar. | 
I4 Api 8 Tibureius. 
— —— — — | 
i 2 May _ the Day after Phil Jae 


; 


| 


—— [ — 


20 Fuby 


— 


- 


25 — Catharin. 


4 Novem. 


- Luke: a 
24D Day ay afger Mich. 


I8 08. 


1 08. 


14 Sept. Exahar. + 
29 Auguſt Decol. Joh. 


the Da y after Laur 


2 Days before Mar. Magdalen. 


_ 


. 


— ö 


E Day af aber Al-Sainte. | 
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| ; —ͤ̃ —L—P | — — — x — 
| 24 of May | the e Day befor —.— XVI. Diecreaſe of the Day. 
1 — * — — — — — Þ — —— — — — 


* 
. 


\ at ary given Day of the Month, e. g. the 20tb of Februa« 
we ſpeak now of the corrected Calendar, firſt of allthe 
ical Length of the Day and Night muſt be ſought in Tz. 


e be added the Seminocturnal Time 7 Hours, there will 
ad the 13th Hour; ze. (12 being taken away) 1 Hour 
he Afternoon; which alſo might be had, if we' imagine 
Meridian Hour to be 5, and conſequently the 6th Hour 
> the firſtin the Afternoon. But from the given European 
t, or the 1 oth of the leſſer Clock in the Forenoon on 
13th of April, (becauſe the Political Length of the Day 
veen the 3oth of March and 16th of April is 13 Hours, 
conſequently that of the Night 11) the Seminocturnal 
ie 5% muſt be ſubſtracted, and there will remain 4 and an 
of the greater Clock: But if the given Hour be a Noc- 
al one, the Semidiurnal Time added to the Hours of the 
ter, and ſubſtracted from the Hours of the leſſer Clock, 
give the thing ſought. e Hl 


F 


eaſily by belp of the Globe and two Indexes ? 


ght to the I2th Hour at Noon in the Hour-circle ; and 
other, keeping the Globe thus unmoveable, to that Hour 
h half the Length of the Day expreſſes, which may be 
from the former Table; for thus the Globe being turn- 
bout, it will immediately appear what Hours of the greater 
k agree with the Hours of the leſſer by Night and by 

E. g. Since the Day is 15 Hours long, and conſequent- 
Half is 75, one Index being placed over 74, and the 
over 12, if the Globe be moved forwards fo that the 
er Index (which ſhews the Hours of the greater Clock) 
Sto 83, then the other Index being come to 1, 9 

t 


FFF Ä TQT.·!II. ̃ĩ˙ iA! Ä 


— 
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11. Suppoſe any one would | compare the greater Clock with 4 


of which the former, between the Sth of February and 
hof February, is 10 Hours, the latter 14 Hours: If there- 
to the given 6th Diurnal Hour of the greater Clock, 


2. But cannot thi comparing of both Clocks be performed | 


ery eaſily and fitly after this manner: One Index muſt be 
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that the Hour of the leſſer Clock is the firſt in the Aﬀrerny 
and if, on the contrary, the latter Index be turned about y, 
the Globe till it comes to the Toth Hour in the Foren 
the former will be found to have moved back to the 51 f 
of the grerter Clock; and thus alſo the Nocturnal Hu 
of both Clocks will always correſpond to one another. 


13. After this manner perbapr, wot only the tive ſorts of By 
but alfs others of the Babylonian and Italian, &c. wy be ſhem 
exe, dh ue of ſeveral ,, 


| You gueſs right: Viz. if the Hour-circle hath a da 
Diviſion in its Limb, one of the Vulgar Hours, . anoths 
the 24. Aſtronomical Hours numbered continually from 
x2th Hour at Noon, and three or four Indexes: For the 9 
place being found for the given Day, and brought tj 
Meridian, if the firſt Index be brought to the 12th ty 
and the ſecond to the Number which the Semidiurnal 
expreſſes; and the ſame place of the Sun being brought 
the Eaſtern Horizon, the third Index again to the 12th H 
and then the fourth to the ſame, the Sun being moved form 
to the Welt Horizon, the firſt will ſhew the European ani 
ſtronomical Hours at once, the ſecond the Norimberg Hy 
the third the Babylonian, and the fourth the Ialian, ati 
View; and after ſuch a delightful manner, that one of i 
being given, all the reſt will appear to the Eye at once, 


| "00 
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about yi 
For . 00 


ile Political Diſpoſition of Tears and Months, 


wp the Tears and Months, as it hath done in numbering the 
p ²⁵ T $i, io 9 EEt | 
FS a much greater: For in numbering the Years ſome 
Nations had reſpect to the Revolutions of the Moon, 

WS moſt others to thoſe of the Sun; ſome alſo reſpected the 
Wart; 7olutions of both Luminaries. And the Egyptian always 
de the Year to conſiſt of 365 Days, (viz. neglecting the 
maining Hours, 48 Minutes, 40 Seconds, which the Sun's 
re Revolution requires above the aforemention d Number 
Days, as we have proved above in Se8. II. Chap. II. Queſt. 
nd 4.) and they had 12 Months, each of 3o Days, to 
ch, at the End, they added the remaining 5 Days as Leap 
's And this fort of Years was Anciently uſed by the 
jans, from the Feſdagirdian ra, (which we ſhall hereafter 
to have began in the Year of our Saviour 632, on the 
h of June) for the Space of 447 continual Years: It was 
uſed by the Hebrews before the Alexandrian Era; yet ſo, 
theſe, after the Space of 120 Years, added a whole 
nth of a Year of 30 Days. 


brought 
1 2th fi 


Bur hath not thi Omiſſion of f 5 Hours and more, in the Space 
everal Tears, continually multiplied the Beginnings of the Tears 
ſome notable Inconveniency of Publick Affairs ? | 


*ing that the Perſans and Romans could eaſily diſcern this, 
That by Reaſon the Year was too ſhort, the Days of 
Months would by Degrees be carried forwards, both of 


d were the laſt, but moſt Happy in it, when 5 the 
N — ear 


1. Bub Human Liberty inrodiced the like Difference alſo in 


1 ſtudied to find a Remedy againſt this Evil: The Perfians 


By 
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Year of Chriſt 10%, by the Authority of their Emes 
4 Arſalaw, they began almoſt every fourth Tear, at oy 
every fifth Year, to add one Day, and in 648 Years to; 
clude 236677 Days; ſo that from thence their mean y, 
contained 365 Days, 5 Honrs, 48 Minutes, 5 3 Secony 
But the Romans begun ſooner, viz. Julius Ceſar, and 
Counſellor Saſgenes the Mathematician being the Authors «; 
but more unſucceſsfully ; while making the Solar Year uni 
ſally to contain 365 Days and 6 Hours, by neglecting theſt 
Hours, every fourth Year they compoſed an entire La 
Day, which being added to the reſt. of the Days 365, i 
made that Year to' contain 366. And as this Form of | 
Julian Year bath been uſed by the Muſcovites even to this 
ſent Lear 1700, (in which, if we may credit the Nei 
the eorrected Year of the Proteſtants was alſo approved of j 
them) as alſo among the Hrians, Abaſſians, Coptiant, 1 
Ethiopian, as Origanu proveth in his Introduction, Page; 
ſo being received in the Roman Empire, it remained unanimai 
ly till the Year 1582 : And although the Princes of i 
Empire proteſted againſt it, though the Pope command 
the contrary ; yet it was kept above a whole Age; till ini 
very Year 1700, they, of their own Accord, and with 
conſulting the Pope, at the End of the x7th Age, began 
correct it for the Sake of the Publick Good; of which ( 
rection we ſhall ſpeak hereafter more at large: But in 
mean Time the Year had a two-fold Form ; viz. there wa 
three Common Years of 365 Days always following one av 
ther in order, but every 4th was a Leap Year of 366 Dy 
therefore called Biſſextile, becauſe they inſerted that Leap Di 
before the 6th of the Calends of March; and this alſo (g 
the uſual Order of the Days ſhould be diſturbed) they call 
the Sixth, and therefore Julius was pleaſed to call it I 


ſextum. 8 

| 3. Then it may eaſily be known and judg d, Whether any gi 
Year be Leap Year or a Common Tear? 2 

If the Queſtion be of the Years ſince Chriſt's Nativi 

only Divide the given Near by 4, and if nothing remains after 


Diviſion, it & to bo judeed a Leap Nar; or the fert after if 
| 1 emu 
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Numeration forwards ; but in the Numeration which is y 
made back again, not this, but the next preceding thy 

5. Bus do not the Julian and Egyptian Tears concur again 
certain Interval of Time, after they have departed from ea 
This is very well known, if the Julian and Egyptian J. 
begin together, that they differ from each other in the 
by 6 Hours, in the ſecond Year by 12, in the third by 
in the fourth, laſtly, by 24 Hours, or a whole Day. [fy 
would know therefore whether and when they will bz 
together again? You muſt infer, according to the Rule 

Proprtions or Rule of Three, If x Day requires 4. Ye 
how many will 365 Days, or a whole Year require ? | 

there will be produced 1460 Fulian Years, while 146 

ptian Years are preciſely compleated ; which Space hy 
finiſhed, (but the Perſians and Egyprians called this the 0 
Canicular Tear, and Sotbick or Cynick, Period, becauſe it begu 
the riſing of the Dog-Star with the Sun) the Epyprian ! 
returned to the Ancient Seat of the Julian, and began aj 
together with it. 1 
6. But what Alterations did the Form of the Julian Tear ſi 
. e 
It was indeed received throughout all the Provinces of 
Reman Empire, far and near, almoſt till the End of the 
Sixteenth Century; and it pleaſed the Aſtronomers well, 
pleaſeth them to this Day, beyond the Egyptian and all othe 
even the Gregorian it ſelf, (of which immediately) iz. 
reaſon of its Plainneſs and Fitneſs for Calculation, Howen 
for common Converſation and publick Uſe, Pope Gregn 
XIII. thought to have alter'd it by a new Emendation, 

that whereas the Julian Year, in correcting the Errors of i 
Egyptian, fell into another on the oppoſite Side, and madee 

ry Civil Year greater than the Solar by 11 Minutes, wii 
in 1335 Years excecding it by a whole Day, and continuil 

moving the Equinoxes from the latter Days of the Moi 
March to the firſt, &c. fo that, I ſay, in the Year 1582! 
tC 


- 


10 
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h is way again thoſe - 10 Days, which the Equinox, by 
— 6 =_ ws is | made from -the e 
eil, and for the Ith of Ofahor be commanded them to 
na ſpeak the 15th; and for Time to come, that he 
nt avoid that Exceſs of Intercalation, (or Space between 
m tat Leap Years) he: commanded them to omit the three Bis- 
e., which otherwiſe. were to be added after every Four 
prian M red Vears; he alſo made only every fourth Centenary 
in the a Biſlextile, (whereas otherwiſe all of them had been 
4 li OW. Bur „% would not the Proteſtant Princes of the. Empire ar- 
will , thi Refermacion of ebe Julian Calendar, but infled ler 
e Ru T % Reformation of be Julian Calendar, but inſtead hereof 
s 4 1 d to keep the Julian Ffm? | 
uire ? , Becauſe this Reformation of the Julian Calendar was 
le 1461 eed only by the Pope, without the Advice and Council 
pace bi hefe, as well as the reſt of the Princes af the Empire. 
is the 1h, Becauſe it was not fo exactly purged from all Errour, 
it beguff our of them were left, Clavius himſelf, the Defender of 
pYPtian 1 Reformation, confeſſing it; whereas theſe four alſo 
zcgan nt nevertheleſs have been conveniently avoided, as was 
iy done this laſt Year by the Proteſtant Princes, the Ca- 
a Neck being not at all asked Advice about it. Thirdly, and 
We ly, Becauſe Pope Gregory had Wrongfully and Arrogantly 
upon him the Power, as though it was given him of 
nces of . (which yet he never did, or ever could prove) of ta- 
of the way, and quite aboliſhing the Old Calendar; and not 
s well, of intreating and praying Rudolphus King of the Romans, 
d all oth choſen Emperor, to accept of his New: Calendar, bur 
ly) vi; WM of requiring and commanding, Se. other Kings, Prin- 
_ and Republicks to do the like. | | 
} repo 
3 at was it then at laſt that moved the Proteſtant Princes 
rors of e Empire to endeavour their Correction of the Tear and Calen- 
3 made bz very Tar 1700, which. they lud neglected for the Space of 
utes, vi . Age : Py | 
— general, ic was the Errors of the Old Calender, which 
egal along faw wanted an Amendment; and next, in par- 
ar 15 ticular, 
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ticular, That Eminent Diſparity and Unlikeneſs of both 
lendars, which, in Proceſs of Time, would grow pri 
and greater, to the no ſmall Confuſion of Publick Affen 
For as hitherto they diſſent by xo in numbering the Day 


the Months; ſo afterwards, in the Year 1700, and theh 


a. ones, by 11; Amo 1800, and the following, 


12, Ge, as may be ſeen in the following Table. 


In the Year | By 5 In the Year | By 

I700 | I Days 2.900 20 Du 
20% eee 0g 
== 2 2 
2200 15 24% | 24 
2.400 - 7880 = 
2500| x7 3700 26 
2600 18 3800 | 27 
2800 | - 40 l- 


That this Diſagreement of the Calendars might there 
be taken away, it was very prudently Decreed by the ft 
teſtant Princes, that in this very Year 1700, in the Ma 
of February, the reſt of the Days after the Eighteenth ( 
which the Feaſt of the Apoſtle Matthew was brought bu 
leaſt it ſhould be wholly omitted) of this Month (houll 
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taken away: And thus both the Calendars, which hither- 
ziffer d ſo much from each other, became one on the firſt 


F both 


C Treu 


ck Alf March, to the no ſmall Conveniency of the Republick ; 
ve Dy cch one thing alſo on this part reſpected the Proteſtant 
nd the ies, and they endeavour'd to promote it by their Council 
owing, | „ when, as they knew well enough, that nothing would 
| contributed to it by the Papiſts. Which ſame Council 
HT al followed in providing for the Paſchal Feaſt, (or 
By ) and the reſt of the moveable Feaſts depending from 
20 Dice, (as we ſhall hear hereafter) but ſo, that they might 
— approve of the Gregorian Cycle, (that being ſeveral ways 
11 neous) neither ſubſtitute this other vicious one, inſtead of 
— Julian; but that being more Nice than the Gregorian thetn- 
22 5 of the Niceen Canons, they might rely upon an Aſtro- 
— cal Calculation of the Equinoxes and Full moons; not fo 
— h as neglecting the Juda Calendar, for the more ſurely 
— ding that ſhameful Error which they have more than 
23 admitted of in the Roman Church, celebrating the Paſs- 
— together with the Jews; in which Caſe only (unleſs, 
24 hope, they have alfo prevented this) they are compell'd 
= nlingly to introduce a new Difference of 8 Days. 
* , Hitherto we have ſpoken of theſe Forms of Years which had 
f to the Sun s Motion only ; What Nations are there wha have 
88 erh, or fill do reckon them otherwiſe ? | 
26 he Arabian, Turkiſh, and Indian Years were meer Lunar 
— , and were finiſhed in 12 Lunations or Synodical Months; 
27 llt in a compleat Period of 30 Years, or 360 Lunations, 
— had 19 Years of 354 Days; and 11, namely, the 2d, 
28 8th, roth, 13th, 16th, 19th, 21ſt, 24th, 27th, 
— zoth, of 355 Days, and therefore the whole Period 
== its of x063x: And by this means they compleat the 
ntity of one Lunation exactly enough, (which otherwiſe 
ght there know would Civilly be Alternately, now of 3o, next 
| by the Days) fo that it conſiſts of 29 Days, t2 Hours, 44 
the Mooliutes: But the Beginning or Head of the Year they ſuffer 
zhteenth ter too inordinately through all its Seaſons; which very 
rought bag happened to the Romany formerly, by uſing the fame 
th ſhould | N ets : 


Form 
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Form of the Year of 354 Days, according to the Inſtituia 
of Numa Pompilius, as is plain from Macrobius. 


N. B. Hence was formed the Table of the Arabian Hege 
(or Epochaꝰs) which u extant in P. 39. of the Rudolgy 
Tab. towards the End; in which, to one Tear there aut 
354 Days, to two Tears 709, ro three the Sum of the; 
former 106 3, and % to 4 Tears the Sum of the third 
firſt, and ſoon, till to the 30th Tear there anfwer the Ny 
ber of Days ſhewn above, viz 10631, and to the 30 
its Decuple 106310. h 


10, What was the Form of the. Grecian Nears ? 


The Grecians alſo, and Athenians in particular, formt 
compoſed their Year of 12 Lunar Months; yet fo, thatt 
did not altogether neglect the Solar Motion, but reſpeli 
this alſo ſometimes every third Year, fomerimes every fea 
they added an entire Month, and by this means they fl 
the Equinoxes and Solftices to determin'd parts of the Yi 
Alfo the Hebrews, both Ancient and Modern, and the Chil 
ans throughout the Roman Empire, made uſe of the & 
Year ; yet in defining theit Feaſts they always uſed to rej 
the Moon's Motions: Of which thing we ſhall treat he: 
ter at large in our Eccleſiaſtical Chronology. | | 


II. Without doubt thi various Length of the Tears uſed i 
divers Nations, hath alſo cauſed much Difficulty in Chronology ? 
Not only this divers Length of a Political Year whid 
uſed among divers Nations, but the various Beginning 
numbering thoſe v cauſe abundance of Diff 
which we ſhall better underſiand, if we premiſe a fewthi 
concerning the divers ways of ordering the Months. 
| Hrabians then, as we have ſaid above, have 12 Months, 
firſt of 30, the ſecond of 29, the third again of 30 Ul 
and fo on: But the Egyptians and Perfians heretofore num 
12 Manrhs likewiſe, but of 30 Days, and to theſe, towi 
the End of the Year, they joyn'd Leap Days, the for 
always F, but the latter 5 in a common Year, and 4 


Inſtitun ap Lear. The Romans at firſt, according to the Appoints 


| nt of Romulus, had only 10 Months containing 304. Days, 
Heper 


„, 7, Aiguſt, September, October, November, and De- 
R udo e,; of which March, May, Fuly, and October were called 
there a ll, every of them containing 21 Days; but the other fix 
of the ned but 30 Days, and were called Cavi or Detective, 


e third 
the Ne 


2 Year, which was too ſhort by the Number of $1 Days, and 


taking moreover ſix Days out of the Defective Months, 
hat they became 57; he diſtributed them into two Months 
that to January there were allow'd 29, and to February 
and thus all the Months were full, and conſiſting of an 


7 


„ fem l Number, except February alone. 
„, that 5 2. After this manner then Numa's Tar contained 355 Dayt, 
l "a therefore was meerly a Lunar one 0 | LC | 
6 they i herefore Numa Pompiliu, that he might reduce it to a 
f the 1 Year, appointed a new Month of 22 or 23 Days to 
the Cu added after every two Years alternately : Bur Julius Coſar, 
f the 0 g taught by the Mathematician of Alexandria that Numa's 
d to ich wanted 10 Days and + of the full Length of a Solar 
treat bel, of theſe 10 Days, having added a couple to Fanuary, - 
| uſt, and December, and but one to April, June, September, 
| November; and thus the Leap Month being again taken 
rs uſed y, he brought it to paſs that Fanifary, March, May, Fuly, 
onology ? ber, and December, contained 31 Days, and the reſt but 


Days, (except February, which retained 28 : Aſterwards 
Names of Quintiles and Sextiles. were by the Senate chan- 
„the former into Fly, the latter into Auguſt, by which 
Names they are called to this Day. Now this divers 
gth of the unequal Months, for help of the Memory, 


ear Whid 
eginning 

Daf 
> a fewthi 
onths. 
Months, 
of 30 I 
ore num 
neſe, ton 
, the kc | 
and 9 


mb, Middle Finger, and Little Finger, and depreſs the 


umb, April to the Fore Finger, and fo on: For thus the 
ted Fingers will ſhew the Months of 31 Days, and the 


Which 
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may be ſeen in Ovid and Macrobius, viz. March, April, May, 


t Numa Pompilius, (as Cenſorius affirms) increaſed the Romule- 


7 cally be known thus; If in either Hand you ere& the 
nate Fore Finger and Ring Finger, aſſigning March to the 


eß d ones the reſt of 30 Days; except February alone, 
N a | | 
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which keeps its 28 in a common Year, and 29 in a Leap Ye 
(See Fig. IV. in the Dialling ) 


. What elſe 2 there to be noted about the Julian way of oy 
ing the Months ? 8 | 


Firſt this, That it bath remained without Alteration in þ 
Gregorian Emendation, except that in 400 Years three F 
Hs, Which in the Julian had 29 Days, are made to conſil 
but 28 Days, as hath been ſaid above. Next, That he 
tofore the Romans, according to Romulus his Inſtitution, nw 
bered the Days of their Months after a peculiar manny 
which, ſeeing it was alſo accomodated afterwards to the Ju 
Form, and is ſt ill familiarly uſed with the Learned under 
Name of the Reman Calendar, ought not to be paſſed by 
this place. The firſt Day therefore of every Month is cal 
the Calends ; and in the 4 full Months of Romulus, viz. Mai 
May, July, and Odober, the 7th from thence ; in the reſt a 
ry Fth is the Nones; and the 8th from the Nones, and the 
fore in the former Caſe the 1 5th, in the latter the 1 3th, x 
called the Ides: The other intermediate Days were all nu 
bered from theſe in an inverted Order, and the next bel 
the Nones, or Ides, or Calendars, was called the Day k 
the Nones, or Ides, or Calendars; the laſt but one the Th 
the laſt ſave two the Fourth, Gc. of the Nones, Ides, 
Se. according to theſe common Verſes: 


Prima dies Menſis cufuſq; eſt didta Calendæ : 
| Sex Nonas Majus, Oftober, Julius & Mars; 
Quatuor at reliqui : dabit Idus quilibet octo. 
Inde dies reliquos omnes' diceſſe (alendas: 
Quas retro numerans. dices 4 Menſe ſequente. _ 


14- t Explain theſe Verſes to me by ſome Examples. 


Iſpall doit willingly, that by their Guidance you may 1 
only learn to expreſs any given Day of the Roman Calen 
after the vulgar and uſual manner; but alſo, oa the 0 
hand, to write or ſpeak any given vulgar Day of this of Wi 
other Month after the way of the Reman Calendar. F.. 
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very Day on which I am writing theſe things be called 
the Roman Cuſtom the Third of the Calends of Auguſt, 
om the firſt Day of Auguſt incluſively, you ſubſtract to 
k, or one Day from the Number of 31 Days of the fore- 
ng Month July, (which is called the Day before the Calends 
4%) you will have the 3oth of -Fuly: And if, on the 
ary, it be required to know what the 16th of May an- 


cap Yew 
4 of ors 


tion in d. 
ree Fel 


o conſitii s to in the Roman Calendar? Since from the 1 5th (which 
That he ere to the Ides of the preſent Month) incluſwely even to 
tion, u 31 of May, or the End of the Month, there be 17 
r mann ole Days, therefore the 16th vulgar Day, by adding U- 
the i, is to be called the 17th Calend of the following Month; 
d under ch fame 16th vulgar Day in the Month of November, 
{ſed by ud be the 16th of the Calends of December, becauſe No- 
ith is ci e hath but 30 Days. And the Ides correſponding to the. 
viz. Maar 1 3th, from which incluſwely are numbered eighteen 
he reſt to the End of the Month; ſo that the 14th vulgar Day 


and tha Roman Calendar, is the 18th before the Calends of De- 
13th, w 
ere alln N 
next bet 


e Day bs 


d the 17th ; the 16th here alſo is the 1 6th: So likewiſe 
the 7th of the Ides of November, if you ſubſtract 


e the Tie the 7th vulgar Day; and the 6th of the Ides of June, 

es, Cale anſwer ro the 8th Day of the fame Month, viz. by ſub- 

| ing 5 out of 13, wiz. the very Day of the Ides : And 

n, the 2d vulgar Day of October will give the 5th of the 

tes of Ofober in the Roman Calendar, viz. 2 being ſub- 

ed out of 7, on which the Nones themſelves fall. 
J. How did the Hebrews begin their ears ? 

heir Years Anciently had a twofold Beginning, viz. of a 

old Year; one Eccleſiaſtical, according to Moſes his Inſtitu- 

from the Month Niſan, about the New. moon next the 
ul Equinox ; the other Polirical, according to the Cuſtom 
trap * be Patriarchs, from the Month Tifri, about the New- 
l n next the Autumnal Equinox, numbering alſo twelve 
on tne ths; of which the firſt Tir; contained 30 Days, the ſe- 
£ this o Marcheſwan 2.9, and ſo the reſt alternately. Bur to an 


dar. 5 ay common Year they allowed but 354. Days, though 


N 3 lome- 


er; the 15 th vulgar Day in the Roman Calendar, is num- 


6 Days from 13, (i e. the Day of the Ides) you will 
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ſometimes they increaſed them to 355 Days, (viz. by eil 
ging Marcheſwan by one Day; ) ſometimes they made th, 
| but of 353 Days, (viz by taking one Day from the th 
Month Ci/teu: ) They alſo added a Leap Year ordinari | 
284 Days (but ſometimes extraordinarily encreaſing jtto 
Days, ſometimes again making it but of 2 83 Days) vix, | 
New Month call'd Je Ader of 30 Days being added, e 
often as the Lunar Year differ'd from the Solar by 300) 
See Strauchius his Breviar. P. 372. and Claviſ. Tag Chap. f 


16. How did other People begin their Years ? 


We in the Roman Empire, as is well known, begin 
Year almoſt from Mid-winters, after the Winter Soll 
according to Fulius Ceſar s Inſtirution, in whoſe Age the 
lends of January were much nearer to the aforeſaid 800i 
But before Julius Cæduar, as hath been ſaid above, it wa 
the Month January that began the Year amovg the Rm 
but March. The Syrians or Syro-Chaldeans and Syro-Greci 
botn formerly in the Time of Albategnius, and alſo at | 
Day, begin their Year from the firſt Day of our Of, 
which their firſt Month anſwers, and the reft afterwards 
ſwer to the reſt of the Julian, every - where in the fame ny 
ber of Days. The Abyſſines and Coptians began to nun 
their Months from the 29th Day of our Auguſt, allowing 
Days to each, and adding 5 Days in a common Year, 
fix in Biſſextile. Laſtly, The Arabian, Turkiſh, and 
gyptian Years wandered throughout all the Months of the 
an Year. | | 5 


17. We muſt add ſomething now in particular concernin 
Syro-CGrecian and Grecian Tears. 


We muſt know therefore that the Grecian Years comma 
contained 260 Days; two being added towards the End,! 
which they created their Magiſtrates, thence call'd a 
Not, becauſe they were ignorant that a Solar Year was re 
longer, but that they might ina manner reconcile molt oft 
Lunar Motions within the ſhort Space of four Years (ac 


11% 
0 


ding to the Length of their Olympiades) with the Sun's M 


3 
. by el, 
made the 
om the th 
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bn. For fince a Lunar Year contains 354. Days, theſe 
tracted from 362, there remain 8; and theſe quadrupli- 
ted, make 32 Days, i e. very near a Month. Where, 


Idinarij e. thcy might yet keep the Beginning of the Year about 
ng it to: lummer, after every two Terracterids (or 4 Years Spaces) 
ye) Ne added one Month; and therefore they conſtituted alter- 
ed, ei rely one Terraeterss of 48 Months, Or I 44.7 Days, (Claviſ. 
Y 30D: it x 443, Which is falſe without doubt) another of 49 
Chap, onths, or 1477 Days; ſo that two Tetraeterids (after the 


ap Month was added) were almoſt equal to 8 Julian Tears: 
e Claviſ. Wag. Chap. VIII. And Note, That inſtead of a 


1, bega ters of 49, and another of 50, the former, in my O- 
wer Sou nion, may be more rightly ſuppoſed to contain 48, the lat- 
Age the 49 Months: For 362 Days taken four times, make 1448; 
aid Solly 


d the Exeriffmal Day 5 Pane away, 1447 ; to which, 


„it way there be added the Leap Month of 30 Days for the other 
the N 4cters, they produce 1477. 2 
2 18. hat do you mean ly the Exeriſimal Day mentioned in the 


going Queſtion ? 


October, | p ER 

wank] deeing that by Virtue of the Caligpian Period, in the Space 
ame nu 76 Julian Years, i. e. 27759 Days | for 76 Julian Years 
1' to num ultiply'd by 365, produce 27740 , and the 6 Hours mul- 


lyd by 76, give 19 Days; and therefore the whole Sum 
27759] the Sun and Moon's Motions are ſuppoſed to agree 
actly together; and ſince 76 Grecian Years make 27512 
ys, and with the 9 Leap Months of 30 Days, 27782, 
d therefore requir'd 23 Days more than the Calippian Period; 
ey thought that theſe 2 3 Days muſt be caſt away; therefore 
ey were call d Exæriſimal Day, from the Greek Verb Egegbe 
take away. But endeavouring to take away theſe by the 


lowing 
1 Year, 
4, and 
of the 


onoerniny| 


Common 
he End, 
d ardpy 
Was re 
moſt oft 
rs (acc 


Sun's M 
un 


76 Years there were but 19 Tretraeterids, and yet 23 
ays to be taken away, (ſo that to one Tetraeters there fell 
e Day, 4 Days ſtill remaining) from every fourth Year of 
ery Ietrae ters they took away a Day, but from every Fth, 
Oth, 15th, and 19th Teeraeters they took two Days. Lo! 


buſe of Human Liberty hath led us ! 
N 4 19. fe 


traeterids (or 4 Years Spaces) ſeeing that within the Space 


to what fooliſh Trifles and needleſs Difficu'ties the too haſt 7 
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19. Are theſe the only things from which Calviſius, nes | 
Beginning of Chap. VIII. Iſagog. Chronol. ſayeth, That c 
follow'd a wonderful Confuſion of Time throughout al Greece? 


No, there were ſeveral other things, of which theſe 
are the Chief, That, although moſt of the Greeks agteel 
the very Form of the Year, yet they pertinacioully dit} 
in naming the Months, and about Beginning the Ye 
every Republick calling the Months after a different Nu 
as, e. g. the firſt Month by the Aebenian was call'd Exam 
god, by the Macedonians Alutec, &c. and one begany 
firſt Year of a Terraetery, from the New-moon; another ft 
the Full moon, c. Vet the more general Olympian Peridld 
the Grecian Years, (which Calviſius, in Cie. Lib. P. 80. ox 
at large in a particular Table for 76 Years) began its Ya 
very nearly from the Summer Solſtice, viz. one from the N 
moon, the next from the firſt Quadrature, the third from 
Full-monn, and the faurth in every Teeraerers, from the 
Quadrature: The Reaſons of which, as alſo of the ot 
atorefaid Circumſtances, you may ſee deduced by the abo 
mentioned Calvifiu in Chap. VIII. | 


CHA! 
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„ near | i 5 ö RS 


j That th 
ece ? 


V 


C HAP. II. 


h theſen 

fly de £p0cha's or AEra's : I. e. Of the various Roots or 
the Tel imits of numbering Tears and Times uſed by di- 
roms. OO EE 
d Lan ; Do 0 f ; 
began i i f! 
10ther . Mae do you mean here by an Epocha or ra? 
1 * ; HE Word ev, denotes a Delay or Inhibition; but 
n its Ya as to the thing it ſelf, it ſignifies ſome fixed Term, from 
« che ch the Times, 3. e. Years, Days, Months, Sc. are num- 
-d front d eicher backwards or forwards; which forts of Terms 
om the oots, ſeeing that they are various according to the Plea- 
the ou of divers Nations and People, according as this thing 
the aba 4 to one, another thing to another, to be acted or done 


e worthy of Remembrance than the reſt, from which 
ſhould begin to number their Years; fo alſo from this 
d Chronological Calculation ſuffer d new Incumbrances : 
n which Concourſe of Difficulties this Science and Com- 
tion of Time, may deſervedly be term'd the moſt tedious 
of mix d or applicate Mathematicks. Of theſe Epocha's, 
ich, by a corrupted, or rather a Word contracted of ſe- 
|, they call Era) the moſt noted with us, and which is 
throughout the Chriſtian World, is the Epocha of Chriſt's 
ity, being diſtant from theſe our Times, according to 
ommon Opinion, full 1700 Years, and is call d the Chri- 
} Ara, | | | ES | | * 
IE ihn the only Era uſed among the Chriſtians ? 

hey have another alſo no leſs familiar with them, vix. the 


ha of the Creation of the World, according to the Calcula- 
of the beſt Chronologers about 3950 Years before the 


it contains a much leſſer Space of Time, viz- being but 


CHAI 3760 


er; and is in a manner proper to the Jews, though with 
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David's Reign, of Solomon s 
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3760 Years diſtant from the Chriſtian Era: And ey 
mong the Chriſtians themſelves there are almoſt innyqe;; 
inions concerning this Interval of Time, (of which þ& 
Catalogue in Serauchius s Breviar. P. 360.) And laſt of! 
there is a Controverſy about it between Iſaac Voſs, [ i 
following the LXX Interpreters and the Greeks, increy 
the Interval of Time between the Creation of the W. 
and our Saviour's Incarnation by-faurteen Apes ; ) and 
tween Georgius Hornius and his Followers: Of which web, 
ſpeak more at large anon. | 


3+ Nhat other more particular Epochg's of this kind do Ch 
4 © 

As there are feveral much more particular Epocha's fan 
with the Jews as well as Chriſtians, lying becween then 
forementioned more Celebrated and Univerſal ones, e. g. 
Epocha of the Deluge, of rhe Birth of Alrabam, of i 
Exit of the 1/reelites out of Fer, of the Beginning of | 
L le, of Samaria 8 being ' 
by the 4/hrians, of Nebuchadnezzar, of the Babylonian C 
vity, of Daniel s ſeventy Weeks, Sc. So the Heathens 
Infdels alſo, or Chranologers from their Hiſtories, than 

inted various Beginnings for numbering of Time, m 
with the Notes and Characters of Illuſtrious Deeds; fud 
are, e. g. of the burning of Troy, of the Cecropiar Kingd 
of the Reign of the Medes, of the ſecond Monarchy, d 


. 


firſt Græco-Perſian War, of the Pelaponnefian War, and u 


almoſt innumerable Epocha's. 


4. But which are the moſt Celebrated of theſe, and wiſh 


by Phofane Authors ? 


The firſt are the Olympiades, the next of the build 
me; moreover the Alexandrian Epocha, the Julian, Di 
tan, Turkiſh Hegira, (or Mabomet's Flight from Mecca) 


| Feſdagirdian of the Perſians ;, and of Aſtronomical ones 


Nabo-naſſarean, of the Death of Alexander the Great, 
Of every one of which it will be worth while to fpeak 
things in this place. And indeed the Olympiades of the 
= | 1 f 
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„ call'd after another Name by Ipbitus, the Reſtorer of 
loft Plays, being the moſt, uſeful Epocha in all manner of 
bich le ory, and moſt neceſſary to be known, call d by this Name 
aft of In the Olympian Games which were Celebrated every fifth 
rat the City Ohmpia, is demonſtrated by Chronologers to 
, d began in the Year before Chriſt 776 3 ſo that the Birth 
he i or Saviour was in the qth Year of the 194th Olympiad : 
J : * an Olympiad contain d the Space of 4 Years, which was 
Pe a A Diſtance of Time between two Olympian Games; fo that 
"ic given Number of 2 * Years 776 be divided by 4, 
Quotient will give the Number of the Olympiades com= 
ted; and on the contrary, if the defined Year of any 
mpiad be given, e. g. the fourth of the preſent Olympiad 
„ you will have the Number of ſingle Years, if having 
rated Unity, (that you may have the Olympiads fully 
) the remaining Number be multiplied by 4, and to the 
& Boy. there be added the given Years of the preſent 
mpiad, viz. here 4; for the Sum 808 gives the ſingle 
rs from the Beginning of. the Olympiads, and 775 ſubs 
fied, which were fully expired before the Nativity of Chriſt, 
s the Years remaining it, viz. 33, i. e. the very Year of 
Saviour's Paſſion. SEE won: 


« What Term doth the Epcha of the Building of Rome af= 
2 | Fon ; 


d even 
Numerz 


luthors, according to Catos Opinion, fix it to the 24th 
mpiadian Year ; according to Varro, to the 2.3d, and 
quently to the Year before Chriſt 752 or 753, and that 
2 21ſt of April, or the Tith of the Calends of May ; 
ich Day the Romans uſed to Celebrate Yearly their Feaſts 
e Goddeſs Pales : So that if one would annex any Year 
the Nativity of Chriſt to this Era, there mult be added 
ze build Years ; bur before Chriſt the given Years are to be ſub- 
/ lien, Dy ed from this Number : As on the contrary, if there were 
a Mecca) fewer Years than 752, numbered from this Epocha, 
al ons ſubſtracted from this very Number; if more, being 


e Great! niſhed by this Number 752, will give the Year in the 
o Peak ii” Caſe before, in the latter ſince the Nativity of Chriſt. 
les of thel If the 33d Year of Chriſt were given, this, having 

7 ö e = added 


_ ary being numbered back, even to the Beginning of the jt 


Egyptian Years. Now the remaining 246 Days number 
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added 752, would be the 785th Year from the building | 
Rome ; and on the contrary, if from 785 Years from j 
building of the City, (which is marked thus, U. C.) tg 
be ſubſtracted 752, the Remainder will give the Year of ; 
Saviour's Paſſion, being the 3 3d after his Nativity; but itt 
given Years before Chriſt be 45, theſe ſubſtracted from 1 
will give 709 Years trom U. C. And contrary wiſe, if the Yy 
from U. C. be fewer than 752, e. g. 707 ; theſe ſubſttact 
from thence, there remain 45 Years before Chriſt. 
6. What u the Meaning of the Nabonaſlarean Epocha 2 . 
The Beginning of this Epocha, fo called from Nabouſy 
certain King of the Babylonians, celebrated by Prolomæu, u 
remarkable by ſeveral Aſtronomical Notes, to the great | 
provement of - Chronology, is connected with the 2.6th of 
bruary, of the Year before Chriſt 747; fo that if the gi 
Year fince Chriſt, e. g. our preſent Year- 1700, be | 
numbered according to the Nabonaſſarean ira, firſt 747 u 
be added, and next (becauſe this is accomodated to the Er 
an Year) this Sum divided by 4, the Quotient being conven 
into Egyptian Years, muſt be added to the fame Sum 2 
entire; the remaining Days, laſtly, from the 26th of Ff. 


ſent Nabonaſſarean Year. E. g. Having given, as above, i 
preſent Year 1700; if I would know how it is numbet 
by Nabonaſſar in the Egyptian Form? To 1700 I fiſts 
747, and I ſhall have the Sum 2447, which (having f 
taken 3 from it) divided by 4, gives 61 1 Leap Days, wit 
make an Egyptian Year, and moreover 24.6 Days: This!. 
is added to the former entire Sum, ſo that we have 


back from the 25th of February, fall on the 24th of Je 
on which the 24.4.9th Year of Nabonaſſar may be ſaid to bit 
began. | 
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uildng, | | Wha ſay you of che ulian Epocha 2 


from 


C.) th is receives its Name from the Reformation of the Ca- 
ear of q u and may be compared with the 45th Year before 

- but it's Nativity, with the 708 Year from the building of 
"from ad the 731 Olympiadian Tear; fo that 45 Years 
i the u 1 to the Years of the Chriſtian Epocha, give the Years 
ſubſtrac the Julian Epocha; and moreover the reſt of the Numbers 


d to it, give either the Olympiadian Years, or the Years 
1 the building of Rome. To this, by the way, we may 


ba 2 in both the Epocha ef the netoly reformed Calendar, or the 


Nabongſu irn coinciding with the 1 58 2d Year of Chriſt; and 
ome. the next to the Fulian Epocha, viz. the Spaniſh Fra, anfWer- 
5 great de Beginning of the 8th Julian Year, or the End of 
th of tb; and the Auguſtin Era, correſponding to the Begift- 
; the e by the 19th, or the. End of the 18th: Concerning 
>, be tl ch conſult Serauchius his Breviary, Chap. XXXVII. and 


XVIII. Laſtly, We may conveniently add a new Epo- 


ſt W 
A4 o the Julian and Gregorian, produced from the Correction 


0 the Er 


youy nning of the Secular Year, i. e. the Year 1700, cloſn 
th of E ompleating the 15th Age, may perhaps be call'd the 
of the ot the Provelimnts or Goſpeler:: Concerning which laſt 
above, H ection of the Calendar, we ene Tug more e largely i in 
is numb N regoing Chap. Queſts 8. S 
, ff Explain now alſo the reſt of the _ calm free, 7 
. F þ were mention d above. | 1 | 

: This \4'he moſt remarkable is the Eebiopian or - Hake uſed by 
have dlexandrians and Egyptians, otherwile called the Diocleſian 
s nurſe it began with the Reign of Diocleſian by his Com- 
4th of ) and in Memory of the moſt cruel Perſecution which 
> faid to H wed a little after, was called the Æra of the Marys ; con 


lng therefore with the firſt Year of Dioclefian's Reign, and 
84th of Chriſt's Nativity, and the 29th of Augy of 
ame Year : So that from the given Years of Chriſt, by 
rating 283 compleat ones, or by adding the fame Num- 
to the Diocleſian Years, one may be eably converted i into 
pos the 


he Julian Calendar; which being connected with the 


4 » — 4 « ” 2 r 
2 d 8 88 np « A 
E's voy — — er oe e n — 1 4 22 * 
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the other. E. g. If it be required to know what the p 
Year from Chrilt's Nativity 1700 is from the Diorleſiar Ja 
Subſtract 283 from 1700 Years, there remain 147, U 
bered from the Dioclefian Epocha : And if it be required i 
Year of the Chriſtian Era, the Year from the Marty 
of the Coptitæ 1310, on the 16th of the Month f 
which is the 3d of the Ahſſines; viz. in which Time the] 
ters of Alexandria were given to the Pope, and exhibits 
Rome by his Legates, as Baronius relates? Having added. 
Years, you will have the Year of Chriſt 1593 : The! 
Day of the 3d Month will be found to caincide with the 
Day New Style, or the 12th Od Style, if we obſervel 
things which Origanus adviſeth in his Ephem, P. 26. 

9. Do there alſo remain any more of thefe late Epocha's, 
There yet remain two to be treated of in this place ei 
ally, iz. the Turkiſh or Arabian, and Perſian, vulgarly d 
Tezdejerd or Feſdagird: The former agrees with the Ten 
the Hegira, which was i@ call'd and inſtituted in Memo 
Mahomer's Flight from Mecca, and is fix d to the 622 Yeu 
Chriſt, and the 16th Day of July; ſo that 62 1 Years 
pleat, ſubſtracted from the given Years of Chriſt, wil; 
the Years from the Epocha of Hegira 3 but our Solar]. 
which any one may next convert into Lunar Years which 

' Turks uſe, by only obſerving this one thing, that 521 
Tears make 537 Arabian, or 228 of the former, very na 
235 of the latter, and on the contrary. As if it be del 
to know what this preſent Year of our Ara 1700 is, a0 

ding to the Epocha of Hegira, or the Arabian Epocha? 
may be thus performed; Subſtrat 62 1 Years compleath 
the preſent Years of Chriſt 1700, and there will remaini 
Number of Years of the Hegira in our Years 1079, from! 
Epocha of the Turks, viz. July the 16th : But becauſe, aa 
ding to what hath been ſaid, 228 Fulian Solar Years give! 
Arabian Years, viz. Lunar; 1079 will give 1112 46 
Years, neglecting now the Minute Parts of Days and Ha 
which otherwiſe, by reaſon of the different Beginning 
' both Years, muſt be obſerved in Striftneſs of Calculation. 
1 10. U 
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37 
t the p | ; Ry 

. Lf, What were the Conditions of the irdi 
quired his was fo called either to the Diſgrace and Ignomi 
Marmi -d or 7e/dagird, the laſt King of the —— 
nth Ha ome by Orbmannus the Saracen ; or int Honour to ig 


WW crown'd King: Which Epocha, ſince it falls (accor- 
to Otiganns, P. 27.) in the Year of Chriſt 63 2, on the 
Day of us, on which Feſdagird was ſlain at the City 
4; it's plain, That if from the given Years of Chriſt 
be ſubſtracted 631 Years compleat, there will belefe 
Juan Tears from this Epocha 5 which may eably be 
d into Egyptian (which the Perſians made uſe of) by tak- 
Way the Biſſextiles, viz. after the fame manner as we did 
e in Queſt. 5. about the Nabenaſſarean Epocha. Here 
it alſo be added the other or latter Perſian Epocha call'd 
Ter ; 2 to = —— be adjoin'd ſeveral o- 
; but it is ſufficient here to have gi is brief Account 

e ve given this brief Ac 


ime the] 
Xhibitel 
added: 
: The 
vith the 
dbſerve 


Jo 


ha's. 


place ej 
lgarly d 
the Yen 
| Memo 
622 Yeu 
T Years 
it, will 
Solar Vt 
ars Which 
t 5217 
, very ne 
it be dei 
oo is, a0 
pocha! 
ompleat it 
l remain! 
79, fr om: 
cauſe, 20 
ears give! 
112 Ard 
8 and Hal 
eginning 
alculation. 
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Sn TV. 


Setting forth a Specimen of Hiſtorical Ch 
| JO nolog y. N 


lt. 


AE 
| Of Chronological Characters. 


1. What do you underſtand by the Name of Hiſtorical Chr 


E call that Science Hiſtorical Chronology, wi 

, decently joins the Things to the Times in u 

they were ated, and again, the Times 1 

Things; . e. demonſtrates from certain Characters of Tu 
in what Year, Month, Sc. numbered Politically from th 

the other Epocha, theſe, or the other things obſerved in 
ſtory, have hapened 3 and therefore artificially connect 
above-mention'd Epocha's, and ſeveral others,. both mu 

among one another, and alſo every one of them parricul 
with a certain, univerſal, and uſefully contrived Perio 

Times. 


2.. But what are the CharaRers of Times d 


I give thoſe Marks and Tokens this Name, from whid 
may judge, either undoubtedly, or at leaſt probably, f 
Time when this or the other thing was done, being ' 
manner converted with them: And therefore the Teſtim 
and Authorities of Hiſtorians themſelves are here very | 

| > que 


\ 
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-ntly of uſe, from which alone this Judgment is formed, 
other Characters are wanting) or together with others; 


ich Judgment will be ſo much the more certain, the grea- 
the Authority of the Hiſtorian is. 


z. But which are the other Character: of Times beſides Authas 
and Teſtimonies ? | | 


r 
, 
” 


They are found to be of two forts : For they either rely 
n Divine or Human arbitrary Inſtitutions, or upon the 
fary Phænomena's of Nature, infallibly connexed wit h 
Time to be determined: The former are, e. g. (I.) The 
ekly Cycle of 7 Days; (2) The Sabbatical Cycle of 7 
z ſolar Years; (3.) The Jubilean Cycle of 49 Years ; 
The Cycle of the Sun of 28 Julian Years ; (5.) The 
ons Cycle of 19 ſuch Years ; (6.) The Cycle of Indicti- 
of 15 Years; to which alſo they deſervedly add the Ro 
Conſulſhip. N | 


|. But what are the reſt of the latter ſort of Characters of Timesz 
bare much more certain than the preceding ones * | 


cal Ch 


41 Chrom 


o this latter ſort belong the Equinoxes and Solſtices, the 
nthly Conjuctions of the Moon and Sun, and particularly 
Eclipſes of both Luminaries ; alſo the Full moos, New- 


nology, = 1 
mes in 
Times to 


ers of Tins, Half-moons, and the reſt of its Phaſes: Moreover 
from iii Conjunct ions of the reſt of the Planets, either mutually 
bſerved ug one another, or with the fixed Stars, and other ſuch 
conneds Wl truly Aſtronomical Characters; which, as they happen, 
both mu always did happen, at a certain and determinate Time, 
n particu which is alſo eaſily determined backwards; fo they are 


ed Peri mot certain Characters of all, by which (if they can 
ad) the Times when things were ated may be defined. 
ſeeing that the Knowledge and Computation of theſe is 
owed from Aſtronomy, and not, which is wrongfully 
by ſome, to be throughly treated of in Chronology it 
therefore we ſhall only remark ſome things concerning 
former, and that of every particular of them, 


rom whit 
bably, of 
„ being ! 
e Teſtimd 
ere ver 


qui 7 5 co 5 . that 
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5. What then s there to be noted about the faſt or Weeks (! 


r acter e 


This is known to all, that it depends upon the Inſtituto 
of God himſelf, who appointed that there ſhould be a pen 
tual Revolution of ſeven Days, and that the End of thy 
or the ſeventh Day, ſhould be kept Holy to him : Whi 
Cuſtom of diſtributing Times by Weeks was not only p 
petual among the Jews, and afterwards among the Chriſtix 
but was alſo obſerved by almoſt all the Gentiles ; though th 
differ from one another a little both in the manner of nam 
the Days of the Week, and alſo in the Order of their & 
bath: For as the Jews always had the ſeventh Day of þ 
Week for their Sabbath, and the Chriſtians afterwards, e 
to this Day, the firſt; ſo the Turks have the ſixth for th 
Day of Worſhip, and the People of Guinea the third, | 
But the Gentiles gave Names to theſe Days from the Plant 
not having regard to their Number, which they believe 
be the ſame, but becauſe they reſpected the ſuperſtitious 
ſtributions of the Horary Government among the Plan 
as though they were Gods and the Governours of the Wal 
Which Names of the Gentiles, although they are ill 
among _hriſtians, yet the Chriſtian Church hath a peal 
manner, which, without doubt, they have received from 
Jews, of naming all the Days of the Week Ferie, (or H 
days) viz. the fir{t, the firſt Feria ; the ſecond, the ſecond 
ria, Sc. Which Denomination Chronologers have alſo i 
tated, and made as it were proper to themſelves, 


6. Mhat, Secondly, do you call the C yole of the Sabbath. 


-This is a Yearly Character, and that too a leſſer, viz! 
Period of ſeven Lunæ lar Years, inſtituted by God hint 
for ſeveral Reaſons which may be guefs'd from the very li 
tution of it: (See Strauch. Breviar. P. 187.) And it i 
be deduced from the Lear of the dividing the Land of 
naan, or the 4.6th from the 1/rae/ites Departure out of bj 
by Virtue of the Sacred Texts Levir. 25 2, fc. Exod 

II, Sc. and the thing it ſelf alſo requiring it: For from 
| | | Prind 
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ple alone, all the Years, which are undoubtedly Sabba- 
[concerning theſe ſee Claviſ. Jag. Cbronol. Chap. 2 5.1 
rightly ordered. Among which, ſince the Year after 
1's Nativity 1602 is one, according to the Judean Ca- 


Weekh d 


ap „ ir, it is now very eaſy to define all the other, forwards 
4 of Fr backwards, even to the above-mention'd Beginning; 
1 Wi according to the Analogy of the Weekly Cycle, even 


e Beginning of the World: Seeing that we ſuppoſe that 


gs. had reſpect to this alſo in the Sabbatical Cycle, fo that 
boueh U erdt Year of the World was alſo the firſt of the Cycle 
of 2 ded backwards; for whatever either the Jews may fa- 


ully report, or others alſo may believe, concerning the 
er of this Cycle being confuſed by the Babylonian Capti- 
I am perſwaded that Calviſius and others have judged 
h more rightly, who ſuppoſe that this hath been continued 3 
from its very Beginning, than the Weekly Cycle hath x 
the very Creation of the World even to our Time, per- ö 
ally without any Alteration, and therefore they take them 
) equally for undoubted Characters of the Times. 


Becauſe the Sabbatical Cycle was before called the leſſer Annus 
Paratter, therefore there i without doubt alſo a greater ? 


their & 
Day of " 
vards, e 
th for ths 
e third, 
the Plant 
7 belicvel 
rſticious 0 
the Plan 
the Wor 


re ſtill 
1 a perii e indeed there is: And this greater Annual Character is 
ed from W7/can Cycle, containing 7 Sabbatical Cycles, and conſe- 
„ (or H ntly 49 Years, (whatever others may think of 50 Years, 
je ſecond dtherwiſe the Holy Scriptures, for a round Number, ſome- 
ve alſo i mentioning a filtieth) appointed likewiſe by God hims 


45 is clearly enough exprels'd near the End of the 25th 
evit. From which the Scope of the Popiſh Jubilees is 


bath. h different, which Boniface the V11Ith firſt ordered ſhould 
ſer, viz. pen after the Space of every Hundredth Year, and con- 
God hint ently making the Year of Chriſt 1300 to be the Year 
e very ſubile; but Clement the VIch afterwards reduced it to 50, 
And it 1 ing the Year 135 o with the fame Honour. Moreover 
"= 4 oft han the Virh, in Memory of Chrilt's Age that he lived 
„ut of Hen Earth, ordered the Jubile to be kept every 3 3d Year : 
3 1 lus the IId. laſtly, would have it after every 25th Tear; 
Tor from ich Quantity they keep even to this Day 4 e | 

Pris | | 0 2 | 8. MV: 


212 Hiſtorical CHRONOLOGT. 


8. Mpat do you cal the Cycle of the Sun, or more righth,, 
Cycle of the Dominical Letters ? 


Since formerly the ſeven firſt Letters of the Alphabet y 
accomodated to the ſeven Days of the Weekly - ſo 
the firſt Day of the Year was perpetually marked with | 
Letter a, and ſo the reſt of ihe Days of the Months 
Weeks had one of theſe, ö, c, d, e, F. g prefix'd hi 
them, as their certain Characteriſtick Letter. Hence it 
neceſſary, that throughout every Year one and the fame|, 
ter ſhould mark both every of the reſt of the Feria 
Days of the Week) and alſo the firſt Feria in particuly 
Dominical Day, or Sunday, hence call d the Dominica la 
If therefore the Year was of 364 Days, or 52 Weeks 
ciſely, the fame Dominical Letter would have remain d p 
tually. And if the Year was, as ordinarily it is, of 1 
thoſe ſeven Letters one after another, from G to F and E. 
by going back, would perform the fame Office, being th 
fore about to return in their Order within every ſeven 1 
Pur now, ſeeing that every 4th Year is Biſſextile, and cont 
366 Days, ſo that one Dominical Letter is from the By 
ning of the Year till the Biſſextile of the Calends of M 
or till the 25th of February, another from hence through 
the whole remaining part of the Year ; that Circle of! 
minical Letters being four times interrupted, requires alb 
times 7, i. e. twenty eight Years: And this is that whi 
called the Cycle of the Sun, of the © Days, or Domi 
| Letters, and the ſame communicates its Name to the Nus 
of its Years, 8 


9. That all theſe may be more full underſtood, explain tome) 
why, after a common Near of 365 Days, the Dominical Lett 
the Tear following j changed back. 


E. g. Throughout the Year 1671 the Dominical Le 
was A, and therefore the firſt Day of the Year was Sn 
and the laſt Day of every Week had the Characteriſtick 
ter G: But 365 Days divided by 7, give 52 entire We 


only the laſt Day remaining, which therefore muſt of! 
(6 


FR 


e righth. 5 
** a Dominical Letter belonging 10 ir. But becauſe the hrſt 


phabet y 
ycle, ſo 
ked with 


er A annexed to it, therefore this next Year 1672 it 
no longer the Characteriſtick Letter of Sunday but of 


Months | dg, D of Thurſdey, E of Friday, F of Saturday, 
elix'd bh conſequently G the Characte riſt ick of Sunday, or 
lence it WW Dominical Letter, changed back for the preceding A. 
he ſame lr this manner therefore, if all the Years were common 
e Feria the 3d from the Year 1671 would have had the Domi- 
particula, WW | «ter F, the 4th E, the 5th D, the 6th C, the auth 
minica Lo: ly, the 8th again A; fo that by this means the Cy- 
Week ff the Dominicals would have gone round within the 
main d pq e ot 7 Years, | Ta 
t is, of 


F and E But ſeeing that the Tear 16 — was Biſſextile, (for divi- 


being tefi” 4 nothing remained) what new Alterations bappened from 
ſeven ehe Dominical Letters ? 

» and com bout me Beginning of the Year 1672, throughout the 
m the ee Month of January, and the greateſt part of February, 
nds of e Week before the next 24th Day, the Dominical 
e throupier G remained, and the laſt Day of this Week being 
arcle of ch, has gained the Characteriſt ick Letter F, and was 
uires aloe bered the 6th before the Calends of March in the Roman 


that whid 
r Domi 
the Nun 


ndar : But becauſe after this 2 4th, or this 6th of the 
nds of March, there was to be added one Day ariſing 
the 4 times fix Hours through the foregoing Years, leſt 
Order of the CharaQteriſtick Letters ſhould be altered ei- 
in the few remaining Days of February, or in thoſe of 
ollowing Months, or the way of numbering according 
te Roman Calendar; it was decreed that this 25th alſo of 
ary, as the preceding 24th, ſhould be called afrer the 
tent Cuſtom the Sixth before the Calends of March ; and 
after the preſent Cuſtom, the ſame Characteriſtick Let- 
, which always accompanies the 24th of February, 
id alſo accompany this 25th ; by which it came to paſs, 
whereas the 24th Day was in this Year Saturday, mar- 
with the Characteriſtick P, the 25th immediately fol- 
O 3 * lowing 


plarn tom! 
cal Lett 


ninical L 
r was du 
Qeriſtick 
ntire We 


muſt of! 
. 
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y be 'Sunday, and the Beginning of a new Week, and 


of the following Year has always the CharaQeriſtick 


, and B the Characteriſtick of Tueſday, C of 
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_ owing marked, as a Biſſextile, with the ſame Letter F, 
the Dominical Day, or Sunday; having therefore broꝶ 
the Dominical Letter yet one place back, which afterva 
the like Circumſtance not happening again, remained with 
Alteration throughout the whole Year : But becauſe after 
ry 4 Years ſuch a Change happened, that the Month « 
bruary had two Dominical Letters, it was manifeſt that | 
Cycle of the Sun, or Dominical Letters, could not finih 
Period, and return into its former Order, but after 4, ti 
7 Years; which a particular Table hereafter to be ſhemj 
the Ecclei:aftical Chronology will preſent to the Eye. 


AI. Mat do you call the Cycle of the Moon ? 


It is the Space of 19 Years, after which the Lunt 
were ſuppoſed to return round to the ſame Days of the, 
Year, (and they do return indeed, but not at the { 
Hour, but almoſt 1 Hour and 5 ſooner; which Anticipa 
within 312 Years and #, makes one entire Day) the Ni 
bers of which Years, even from 1 to 19, do every onel 
the Name of the Lunar Cycle or Golden Number, (tor | 
Singular uſe_ in determining the Eaſter Term; as, ep 
this Year 1700, the Cycle of the Moon or Golden Nui 
is laid to be 10, i e. the Year call'd in its Order the 11 
from which that Cycle of 19 Years begins again. But 
Cycle of Merten the Athenian, (for they commonly ſup 
that he was the firſt Inventor of it) was not Accurate, nei 
could be brought to a full Exactneſs by ſeveral Correct 
as hath been largely declar d in Se&. II. Chap. III. Que. 

and the following ones, and moreſhall be ſaid of it here 
in the Eccleſiaſtical Chronology ; this one thing being nl 
That the Term of this Cycle, from which every one d 

Years uſed to be numbered forwards and backwards, is fut 

the next foregoing Year before Chriſt's Nativity, as thei 

Cyele coincices with the gth Year before the fame Nati 

Whence to find the Cycles of the Sun and Moon for any | 

of Chriſt, we muſt in the firſt Caſe add 9 to the Number oi 

given Year, and divide the Sum by 28; in the other 
add 1, and divide the Sum by 19; as we ſhall hear at! 
hereaſter. | 


12. U 
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the aforefaid Term ; and they leave after the Diviſo 


being the Roman Indiction of this preſent Year. : 
14. What if any one {hould defire to extend ths Cycle to Aug UL 
ſtus bi Age, and to Chriſt's Nativity, or even to Times far, : 
—— a 
By numbering back he will eafly find, that the br{t f 
of this Cycle is connected with the 3d before Chril, , 
therefore to the given Year after Chriſt's Nativity (e.g- [79 
adding 3, and dividing the Sum (1703) by 15, we ( 
have, as above, in the Remainder the Indiction 8, and in 
Quotient 113 entire Revolutions of this Cycle from that 
Year before Chriſt. But to the given Year before Chi 
(e. g. the 3d or 3orh) adding 11, and dividing the | 
(14 or 41) by 15, and ſubſtracting again that which rem 
(viz. 14.1n the firſt, and 11 in the ſecond) from 1 5 we. 
have in the former Caſe t, in the latter 4, for the Romal 
dictions of the given Years | 
15. I have heard, if Iam not miſtaken, that there # a en 7 
general Rule for aſſigning 3 Cyclps, viz of the Sun, and Mom, . 
Indiftions, to any given Tear, | ; Don 
You remember well; and that general Rule is this e ir 
the given preſent Years ſince Chriſt (e. g. the preſent 17. 
theſe Numbers are added ſeparately, 9, 3, 1; and the ſs, 
(1709, 1703, and 1701) are divided ſeparately by Mp s 
1 and 19 ; thus in the firit Diviſion there will remain | Vid 
Cycle of the Sun 1, in the ſecond the 8th Indiction, aim, 
the third the roth Cycle of the Moon or Golden Num Co! 
But if the given Years are before Chriſt, (e. g. the 34" 9 
theſe divided by 28, 15, and 19 ſeparately, and the hi the 
mainders (2, 15, 11) ſubſtracted from 10, 4, 2, (lt gutt 
ing, as often as there is need, the entire Cycles) there adi 
be had the Sun's Cycle 8, the Indiction 4, the Cycle of erde 
Moon or Golden Number 10. N gy 
EN” Is ; 
N. B. In ths Place eight be made an Application, in 4 pang” © f 
' lar Chapter, of al the Cycles hitherto mentioned, for tbe a 2g 


firming of all the above-mention'd Epocha s, to the nc. 


ion 


becauſe this DeduBtion would be too tedious and difficule for the 

Capacity of Tyro's, therefore we ſhall intimate only a few 
Concluſims to be deduced in the following Chapter, which will 
ſhew what Cycles anſwer as CharaRers to ſuch Epocha's. 


oA "1 
s far 


arſt J. 
rilt, 
171 
We I 
nd ind 
that; 
e Ch 
the“ 
1 rem 
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CHAP. II 
Of the Julian Period. 


hat do you call the Julian Period? 


Hus I call a certain Ingenious Comment of Foſepb 
Scaliger, which he explains in Lib. V. de Emend. Iempo- 
P. 359. which depends upon the following Principles: 
en once the Cycle of the Sun 28, and the Cycle of the 
don of 19 Years, have concurr'd together, (as was lately 


this, e in the Year 1672, the Cycle of the Sun as well as the 
t 1% on being 1) this happens only within the Space of 532 
the Mrs, which Number ariſeth from the Multiplication of the 
by M Cycle by the Cycle of the Moon, introduced formerly 


Vidorinus or Victorius, for defining the Time of Eaſter 
m, (for they believed that after this Period was ended, 
Conjunctions of the Moon returned not only to the fame 
s of the Months, but alſo to the ſame Days of the Week) 
therefore it was called The Great Paſchal Cycle, and from 
Author, The Victorian Period. But if even a third Cycle 
lndict ions agrees in its Beginning with thoſe two (which 
herto hath never happened, neither perhaps ever will) 
tcan't fall out afterwards again within the Space of 7980 
ars; which Number ariſeth by multiplying that former Pe- 
| of Vidtorius into the Cycle of Indictions, i. e. from the 
Itplication of three Cycles, of the Sun, Moon, and In- 
in, by one another; and is ſtill uſed by the Greeks inſtead 
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Pradctitioners, and that after the Exam | 
oe Coy Iſag. Chap. XVI. and the following. 1 


of 


: 
q 
"i 
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| 
15 
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Chriſtian Era, in the 4th Month of their Year, wi; 


| ans eſpecially, made uſe of this Epocha) it conſtitutes | 
Conſt antinopolitan or Antiochian Era or Period. 


Receptacle of all true Epocha's, with whoſe Years (eve 
| which are ſo remarked by their peculiar Cycles, and ſepa 


Characters, the Cycle of the Sun 10, the Cycle d 


can have the ſame, [ which will be pla in to the Eye of aj 


of an Epocha commencing from the Beginning of the Wy 
being connected with the Beginning of the firſt Year of | 


according to the Greeks, is the 55 09th from the Creatin 
the World, and (becauſe the Conſtantinopolitans and An 


2. Is not therefore this Period of 7980 Nears, by what ba 
ſaid, the Invention of Joſeph Scaliger? 


It is ſo ; but the Application of this Number to the ji 
Years was the Invention of Scaliger, which came into his 
by the Occaſion of this Period, uſed by the Greeks inftex 
an Hiſtorical Epocha (with which the Numbers of th: 
Interpreters very nearly agree; ) not indeed for that 
which the Greeks reſpected, that he might conſtitute a cn 

ticular Epocha ; but that it might be a certain com 


from all others, that no other Cycle in the whole Peril 
contain altof them) their Beginnings might be ſo conneh 
that, let one uſe any one of theſe Epocha's, the Tims 
which ſuch and ſuch things were acted may eaſily be com 
ed to one another, and referred to the particular Year di 


univerſal Period. * 


3. How then is this Application made of the Period of \| 
Tears ? g N 


The Learned Man, no leſs prudently than piouſſy, 
reſpe & to the Chriſtian Ara or Epocha, in applying 
Number of this Period; and ſince the firſt Year of thi 
a, according to the Aſſent of all the Latines, had i 


Moon 2, and the Cycle of the Roman Indi æion 4. nal 
any Year of the whole Julian Period, except the 471 


divides this Number by 28, and by 19, and by 15 {cp 
ly] he connected this very Year with the firſt of the Vi 
| | —_ 
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Man Era, and ſo connected forwards and backwards 


he remaining ones with the reſt. 2 


i. Asfar as I can ſee then, any Year of this Julian Period differs 
; any other of the ſame, at leaſt by one of theſe three Characters; 


ber 0 | 

ven the very Geneſis of this Period will teach every 
this 2 priori, and 2 poſteriori the Diviſion of any given 
t in it by 28, by 19 and by 15 will confirm it, viz. neg- 
ing the Quotient, and taking the Remainder every where 


he Character of every Cycle, or the Diviſor it ſelf if 
bing remains: So, e. gr. if the given Year of the Julian 


„ and others, the Epocha of the Creation of the World 
an; this being divided by 28, the Remainder will give 


cle of Indiction 14.; and if the given Year of the Julian 
od was 6396, this being divided by 28, 19, and 15, 
reſpective Remainders will give for the Cycle of the Sun 
for the Cycle of the Moon 12, and for the Cycle of 
iction 6 ; which is a moſt certain Token that the given 
xr of the Fulian Period coincides with the 1683d Year 
n Chriſt's Nativity, numbered according to the Vulgar 
1, as being that which contains the ſame Cycles; which 
one will find that adds to this Year ſeparately 9, 1, and 


19, and 15; which Coincidence may be found more 
fy, if from the given Year 6396 there be ſubſtracted the 
ppicat Number 4713. | 5 


{ thi | : 8 | . 
had . Seeing that the Sun's Cycle anſwers to the Cycle of the Do- 
cle of cal Letters, eberefore that being found for am given Tear, this 
4 ne! alſo be known e 2 


ou ſay true; and therefore in the firſt Example the Sun's 
cle 8 being found, if you ſeek in the Table of -Dominical 
ters, to be ſeen below in Sect. V. Chap. IV. N. 3. there 
be found the Dominical Letter E anſwering to it; 4 

| tne 


ut & to them taken together, not ſo much ' «4s one agrees with 


iod was the 764th, in which, according to Scaliger, Ca- 


the Sun's Cycle 8, by 19 the Moon's Cycle 4, by 15 the 


and divides the emerging Sums 1692, 1684, 1686, by 


and the firſt given Year on the 4th Day or & Wedne 


any given Day of the Month, e. g. to the 25th of 4% 


anſwering to the 2 5th of April; which in the latter given] 


very Number, (if it ſhould exceed it) will give the 1. 


can be done) will be the Year of the Julian Period ſouſ 


from this, and the Remainder 6 (becauſe it can't be di 
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the latter Example the Cycle of the Sun 12, Dom 
Letter G, in both Places ſingle ; which ſhews that |, 
Years were common ones of 365 Days only. But if am 
over we number from the Dominical Letter as far | 
(which alſo is the Letter beginning this Year) we ſhall fi 
that the latter given Year began on the 2d Day or ) þy 


And if any would know what Day of the Week anſwer, 


the Sum of the Days numbered from the Calends of Jan, Il 
being divided by 7, the Remainder 3 ſhews the 3d Leter( 


denotes the 4th Feria, or & Wedneſday, in the firſt the 
Day, or P Friday. 


6. Therefore, as when we have given any Tear of the Jil 
Period, its three Characteriſtical Cycles can be found; ſo, u 
contrary, the Cycles being given, the Near of the Julian Peri 
be found ? 


Without doubt, and that after this manner: From | 
Cycle of the Sun (increaſed if need be by 28 Years) f 
ſtract the Cycle of the Moon, and multiply the Differ 
by 56; and the Sum of the Product, and the Number fr 
which at firſt the Subſtraction was made, either this nale 
(if it exceed not the Victarian Period 532) or divided by i 


anſwering to the Victorian Period; from which the given Ct 
of Indiction being ſubſtracted, and the Difference divided 
15 let that which remains be multiplied by 1064. ; andi 
the Aggregate of this Product, and of the Year of the li 
nian Period above found (having firſt ſubſtracted 7980 


E. g. Having given the Sun's Cycle 12, the Moon's (i 
12, and Indiction 6; 12 ſubſtracted from 12 + 28, 
from 4.0, and the Remainder 28 multiply'd by 56, there: 
produced 1568 ; to which adding 40, and dividing ' 
Sum 1608 by 532, the remaining Number 12 gives 
Year of the Vidorian Period. The Indiction 6 ſubſtrad 


15) multiply'd by 1064, the Product will be 6384, 
iche Years of the Victorian Period 12 being added, 63963 
ich is the Year of the Julian Period ſought. In like man- 
if there were given the Cycles of the Sun 10, of the 
on 2, Indiction 4, 2 ſubſtracted from 10 gives the Diffe- 
ce 8, which multiply'd by 56 makes 448, and 10 being 


ine Wc 488. for the Victorian Period. Hence moreover, 
ws ng ſubſtracted the Indiction 4, there remain 4.54; which 
: ed by 15 leave 4: This Remainder multiply d by 1064 


es 4256, and the Victorian Period being added 458, the 


ett zr of the Julian Period 4714; which anſwers to the Epo- 
"WW cf Chrift's Nativity). OP OY 
the 6 


7. But tn Rule 4 too tedious, and the Reaſon of it tus pre- 


This can't be deny'd : And although fetavius, in Pare II. 


yet this very one which he adds afterwards is taken from 


rom he fame Place, delivers another way of finding the Year 
as) (RY the 7/ian Period only from the two given Cycles of the 


and Moon, laying aſide the Indiction ; and Szrauchins, in 
Brewiar. P. 296. teacheth us otherwiſe to find the Year 


ifferen 


ber 1 


; natd the Jzlian Period from three given Cycles; yet both Me- 
| by i require a peculiar Table, and the Uſe of the Tables 
he to mention the Ratio of them) is no leſs prolix and 


ous: I think it more convenient rather to bear 


en C | my 
Tediouſneſs of the former Rule, becauſe this 'Tediou 


vided | 


and übe Learned Strauebius judgeth) is abundantly requited by 
the le of this Syſtem ; nor can we more happily ſatisfy the 
doi gate Doubts of Chronologers, than by obſerving the Na- 
d fougl of this Period. 5 | 


n's (fl 
, 26, i 
there 
ding | 

ves | 
ubſt rad 
be divi 
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6. fayeth, That tbe Demonſtration of this Method „ very © 


eper Foundation, And although both the ſame Peravics 


8. Do at other Chronologers bear the ſame Judoment SN 
the Uſefulneſs of thi Julian Period ? A as 


I confeſs I wonder'd when in theſe very Days I found Ri 
-ciolus, in Almag. Nou. Lib. IVV. P. 241. ſpeaking thus cy. 
cerning this Period; Which we have ſhewn in our Book, of ch 
nology, That it # not ſo convenient to mark out the Times, no us 
eſſary, a Scaliger aſſerts ; or ſo very uſeful as Petavius affirm i 
his Rationar. Tempor. Part II. Lib. I. Chap. 4. For althoug 
be ſpeaks ſo boaſtingly of his own in Pag. 2. Proleg. de Emil 
| Temp. That it was noleſi uſeful than neceſſary: That a Chronoly 

can do nothing without it; that with it be can rule over Time al 
Ages ; yet Dn. Strauchius, in his Breviar. not only in Lib. Ill 
Chap. V. Queſt. 3. curiouſly demonſtrates irs Uſefulneß, by 
alſo throughout this his Book: And Petavius, in the Phy 
mention d by Ricciolus, beſtows a whole Chapter in Comma. 
dation of this Invention of Scaliger, of which Man he yy 
otherwife an Kveterate Enemy: But that Teſtimony df 
perpetual Enemy and Adverſary muſt more eſpecially um 
any one, Which Strauchius, from Lib. IX. Chap. I. (concen 
ing the Doctrine of Time, without doubt; which Book t 
preſent I am without) alledgerh in theſe Words: Tri 1 
many Chronological Books written by Scaliger, there's ſcarce 
thing which j of Moment in any Buſmeſi, and which may mt 
Found fault with, except that fmall Part in which be hath explu 
ed the Method of the Julian Period. And as we deſervedl did 
of the reſt of hi Works, and for their intolerable Errors rejed i 
| from being of any uſe in Hiſtory; ſo we greatly eſteem, and uf 
fo to do, this Artificial Period of Tears, and uſe of the Cycles. | 


9. I would have you now declare to me in ſhort the ConneRlim 
moſt of vbe particular Epocha's to the Tears of the Julian Period. 


The Scaligerian Epocha of the World's Creation, which is 00 
moſtly in vogue, coincides with the 764th Year of the Jul 
period, on the 26th of October, on Sunday; the Sun's Cyl 
being 8, the Moon's 4. The more correct Epocha of Ck 
Nativity coincides with the 471 t of the Julian Period, nths f 
Vulgar with the 4713 Year, and 25th Day of December Days 
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e Ohmpiadian Epocha with the 3938 Year of the Julia 
riod, in the Summer; the Sun's Cycle being 18, the 
toons 5: The Epocha of rhe building of Rome, with the 
61 Year of the Julian Period, and 21ſt Day of April; 
e Sun's ycle being 1 3, the Moon's 9 : The Nabonaſſarean 
the 3967 Year ; the Sun's Cycle being 19, tlie Moon's 
on the 2 6th of February, Wedneſday : The Julian with 
4669 Year of the Julian Period, on the Calends of Fa- 
Y; the Sun's Cycle being 21, the Moon's 14: The 
mſ} Epocha with the 4676 Year, on the Calends of Fauua- 
the Sun's Cycle 28, Moon's 2: The Ara of the Augu- 
nes with the 4.682 Year of the Fulian Period ; the Sun's 
ſcle 11, Moon's 13: The Diocleſian or Ethiopian with the 
9% Year, on the 17th of September; Sun's Cycle 13. 
oon's 19: The Turkiſh or Hegiran Epocha with tle 5335 
ar of the Julian Period, on the 16th of Fub, and the 6th 
ia of Friday: The Perſian or Feſdejerd with the 5345 Lear, 
the 16th of June, and Tueſday, Sc. But from what Pre- 
as, Characters, and Foundations every of theſe Concluſi- 
ate deduced, may be ſeen at large in Strauchius and v- 
$3 therefore we ſhall only preſent, as Specimens, two of 
» moſt Celebrated Epocha's thus deduced, iz. that of the 
cation of the World, and of Chriſt's Nativity. 
10. Doth there yet remain any thing to be noted before we begin 
e Specimens 0 
It will be worth while to obſerve this General Rule, That 
Connection being once made, it ij eaſy to convert any given 
ef the Julian Period into the Near of any particular Epocha, and 
contrary : For, e.g. having given the 6396 Year of the 
ian Period, ſubſtract 763 Years compleat and 9 Months 
the Epocha of the World's Creation, 4711 Years for the 
rect Epocha of Chriſt's Nativity, or 4.7 13 for the Vulgar 
; 3937 Years 6 Months for the Ohmpiadian, 3961 
ats 3 Months for the Epocha of the building of. Rome, 
67 Years for the Nabonaſſarean, 4.668 for the Fulian, 4675 
the Spaniſh, 4.686 for the Auguſtine Era, 4.996 Years 8 
eriod, pnths for the Diocleſian or Erhiopian, 5 334 Years, 6 Months, 
cemben Days for the Turkyſp or Hegira, 5 344 Years, 5 Months, 

i | 16 Days 
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16 Days for the Pexſm, &c. obſervars obſervands eſpe 
about the Ohmpiadian, Nabonaſſarean, and the two laſt, ay, 
ding to what has been adviſed in Chap. III. Sec. INT. Buy 
the contrary, if there were given a Year of this or that jy 
ticular Epocha, that correſponding Number of Tears uy 
Months is to be added to it, that the Year of the Julia Pei. 
od may be had: Which it ſhall ſuffice to have only hiny 
here, and moreover to have intimated, more truly than 
duced this as a Conſectary of the preient Rule, I hat by ti 
Means the Times known according to one particular Epoch 
by help of the Julian Period, may be converted into othy 
Years of any more noted and uſeful Epocha ; viz. if the Ye 
of one Epocha, according to the preſent Rule, be chang 
into the Years of the Julian Period, and theſe next into i 
Years af the deſired Epocha. 


( 
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Of ri lth conſtituting the E pocha of the Creation of 
1 8 e ns op World, | | 


1. For what End are theſe Specimens deliver d here in thy and 
the folowwng Chapter? p 


HAT we may have one or two Examples, accor- 
45 ding to which the Deductions of almoſt innumerable 
other Epocha's are inſtituted: For ſince Hiſtorical Chronolo- 
gy ought to bind things to the Times in which they were 
ated, and theſe are uſually number'd by divers Nations 
from ſuch and ſuch. Epocha's ; the Epocha's ought firſt of all 
to be rightly conſtituted, and well connected with one ano- 
ther, by help of ſome common Bond or Chain ; as may be 
underſtood from what has been already faid. And the De- 
monſtration or Deduction of theſe things compleateth the 
Special and Particular Part of Chronology, which, by Rea- 
ſon of the Multitude of Epocha's, and the Want or Obſcu- 
iy of undoubted Characters, is oftentimes the moſt intricate 
nd laborious : Viz. That every Epocha whatever may be 
xd, either undoubtedly or ar leaſt probably, to ſome certain 
oint of Time paſt, or particularly connected to a certain : 
Lear, Month, and Day of the Julian Period, we ought to 1 
ake all the Characters we can find from Sacred, Eccleſiaſti- a 
al, and Profane Hiſtory; from Aſtronomy, Phyſicks, and 
ther Sciences, by which we may be guided and help'd to ; 
labliſh and ſtrengthen this Term. . 1 


e * * 2 e 


P 22. Then 
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2. Then you ow; reſolv d to give us a Specimen or two of thy 
Labour and Trouble in the following Queſtions ? ? | 


And that particularly in this preſent Chapter : Having 
hitherto deliver'd the General Rules and Fundamentals in ſhor, 
we intend to lay in open view the way of demonſtrating the 
Epocha of the World's Creation uſed now. a- days by mol 
Chronologers, (viz. by which the Hebrew Text of the Bible, 
as Authentick, is judged preferrable to the Greek Verſion; ) 
ſo that we may give here in a few Words the Fundamental 
of this probable Demonſtration or Deduction; but a mare 
full and ample Declaration of it (as being roo prolix, and 
otherwiſe to be found in Scaliger, Calviſius, Origanus, and o- 
thers) may be had from skilful Tutors by Word of Mouth 
I-faid by Chronologers allowing of the Hebrew Text 2 
Authentic; for there are ſome who affirm the Hebrew Tex 
to be corrupted, and therefore they think it moſt proper t 
follow the Verſion of the 72 Interpreters, (which was made 
while the Hebrew Text was entire ; ) and, from this Supps- 
ſition, they remove the Epocha of the World's Creation þ 


- 


full 14 Ages from our Times. 


3. On what Fundamentals then doth this our Deduftion of th 
_ Epocha rely ? | | | | © 1 


It depends chiefly on the Truth of the Hebrew Book d 

the Old Teſtament, and the inſtituting from thence. th 
Computation of the Bible, by which are ſeparately conſtitute 
the ſeveral Intervals of Time, e. g. from the Beginning of te 
World to the Deluge, from the Deluge to Abraham, frat 
Abraham to the Exit of the Iſraelites, and the ſetting forth d 
the Law; moreover from hence to the Temple of Som 
Se. Next, where the Sacred Hiſtory is ſilent, the Profanes 
call'd in to ous help, eſpecially about the Times of Cm 
and Darius; about the Deſtruction of the Temple at Jeri 
lem under Zedekia the laſt King of Fuda, &c. So that thek 
Intervals being joined into one Sum with the former, d 
whole Time which lies between the World's Creation and 
Saviour's Birth may be collected into Fulian Years, ' 


4. H 
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4. 2 then is the faſt Interval, I the arme f che 
wid to the Deluge, collected? 1 


ing This is evidently had e Gen. v. 4 vn. Me his: 
ort, e numbered expreſſy 130 Tears from Adam to Seth, from 
the % to Ems 105, from Enos to 

noſt an 90, from him to Mabaleel © From Adam 5 5 


o, from thence to Jared 6 130 to Seb 

)Emch 162, to Metbuſelah 65, 105 to Enẽos 

9 Lamech 187, to Noah 182. goto Cainan 

ow here, in Chap, VII. tis Jo to Mabaleel 

epreſly deliver d, That when 65x to Jared 

je Deluge came upon the 162 to Exch 

th Noah was in the 60oth 65 to Methuſaleb 

ear of his Age, or more 187 to Lamech 

larly, had compleated 600 182 to Noah © 

ears, and moreover 1 Month + 609 to the Flaod. 

id 17 Days; which Number. 

the Years collected into one Sum, 7656 Vrs compleat. 

um, (neglecting the remaining See Strau. Brev. P. 400. 

aps) give the Interval petween 

je Beginning of the World and the End of the Deluge 

i 56 Years, which were Solar Years without doubt, or 
nearly equivalent to our Julian Years ; becauſe there is 

xpreſs Mention made of ſeveral Months in the ſame Year, 

id from the 7th and 8th Chap. it's apparent enough, that 

50 Days is equal to 5 Months, and conſequent! 7. 30 Days 

ke 1 Month: But Varros Lunar Years would introduce 

ſeral Abſurdities in the Hiſtory of the Patriarchs, 


ſ. How many Tears # the 1822 Interval 1 the Fad „ 
braham? 


This is collected Roch Gen. XI. ind XII ſeelog chat! in the 
mer Chap. Verſe 11. and the following, there are 8 
in expreſs Words, from the DIR; | 
bod to Arphaxzad 2 Years, from From ate Deluge 
Phaxad to Salab 35, from him 2 Years to Arphax«d. 
Eber 30, hence to * Tho” 35 to gels | 


to 
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to Rei 30, to Serug 32, to Nabor 30 to Eber 
30, to Thara 29, to Abram 70, 34 to PE eg 

and therefore to the Birth of 30 to Ni or Ragau 
Abram from the Deluge 292 32 to Serug 

ears. Now Abram was 75 30 to Nabor 

Years old, as is expreſly faid in 29 to Thare + 

Ver. 4. when he was call d from JO) to Abram 

Haram by God to the true Faith; ͤ— 
ſo that the whole po from 292 Fours from the Flood, 
the Flood to the Call of Abram To Abram add 75, an 
is 367 Years, But here ariſeth a the Sum will be 
notable Doubt about the Age of 367 from the Flood to te 
| Abraham, from the Narration of Call of Abram. 
Stephen, Acts 7. v. 4. which Cal- 

vifius bath both diſtinctly propos d, and learnedly reſolyed! 1 
g. Chap. XXXVI. P. 191. which ſee. 


6. Which & the third Interval of Time weceſary to conſtitute th 
Epocha of the Worid? 


It is that from the Call of Abraham, and the Promiſe a 
nexed to it even to the Law, and the Exit of the Harl 
out of Egypr, which preceded it by 50 Days; which th 
| Apoſtle Paul, in his Epiſtle to the Galatians, Chap. 3. v. 
in Eloquent Words makes to contain 4.30 Years : Whid 
very Number Moſes, in Exod. 12. v. 40. accomodates to th 
whole Time in which the Iſraelites were detained in Eyyt 
viz. from Abrabam's, not from Facob's going down into g 
as appears by making the Calculation : For from the Call 
Abraham to the Birth of | 
Iaae there are 25 Years, From the Call of . 1 
accordimg to Chap. 2 1. v. Fs 25 Years to Iſaac 
of Geneſis ; from thence to 60 thence to Facob | 
Jacob 60 'Years, Cen. 25. 91 to Foſeph © 

», 26. from Jacob to Foſeph 110 tothe Death of Joſep 
91, (which is not to be 5 64 to the Nativity of M 
found Word for Word in 80 to the Exit of the Iratlit 
the Sacred Hiſtory, but it 
is undoubredly collected : 430 0 Years in all. 
| 2 hence, e at 9 EP 


Year, vir. 


oth Year 


7 


ind the following. 


fel in the Deſert 40 Years, (Deut. 


t 4% 80, (ibid, v. 30.) Moreover 


23, (Io. 2. 


n 7, (ibid, v. 10.) Elon 10, (v. 


be Leginning. All which collected 


7. How large # the fourth Interval ꝰ 


v. 3. and 34. v. 7.) after him 
h 18, by Virtue of Chap. 24. 
29. of the Book of Foſua : Next 

Irhoniel 40, (Jud. 3. 11.) then Ehud 


ehr and Baxac 405 (Fad. 5. at the 
nd) afterwards Gideon 40, (Jud. 
. 28.) Abimelech 3, (Chap. 9. 22) 
6 ) Fair 22, (ibid, 0 
3. Jeptha 6, (Chap 1 2. 7.) Eb- 
Io to Aban 
8 to Samſos 
20 to EM ö 


I.) Abdon 8, (v. 1.) Samſon 20, 
Jud, 16. near the End) Els 40, (1. 
f Kings, 1. Sam. 4. v. 18.) Samuel ©. 
nd Saul 40, (Acts 1 3. v. 21.) D- 
7 40, (2 Nings or Jam. 4. v. 4, 7 
ſtly, Solomon 3, viz. one Lear 

ing ſubſtracted, in which he ruled 


1 
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ime, when Facob confeſs d before Pharaoh that his Age was 
130 Years, Gen. 47. v. 9. Foſeph had compleated bis 39th 
being brought out of Priſon in his 3 oth Year 

. 41. v.' 46. after the 7 Years of Plenty, and two of 
Famine being known by his Brethren, Gen. 45. v. I. and a 
little after ſeen by his Father.) Now ſince Joſeph died in the 
his Age, Gen. 50. v. 22. and Moſes brou ght 
ut IFae! in the 8oth Year of his Age, Exod. 7. v. 7. if we 
make the Time between the Death of Foſeph and Birth of 
Mes to be 64. Years, we ſhall have 430 Years collected by 
he Apoſtle and Moſes : See Heinlin in his Smepfis, P. 586 


This again the Holy Scripture makes in all to contain 4.80 
Years ; viz; from the Exit of the J7ae/ires to the building of 
non s Temple, near the Beginnin 
pf Kings: Which we may alſo 
ompute thus ; Moſes rul'd over 


g of Chap. 6. Lib. III. 


Moſes in the Deſert 


40 to Foſua ; 
18 to Otboniel 
40 to Eliud 


80 to Debora 


40 to Gideon 
40 to Abimelech _ 
3 to Thola or Ts 


23 to Fair 


22 to Feptha 
6 to Ebzan 
7 to Blm 


40to Samuel with Saul 
40 to David 
40 to Solomon 
„Ito the Begining 

3 Let the Temple 


ih his Father, (3+ or 1 Kings at 
ted 480 


— Ip 


— - 


into 
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into one Sum, produce 4.80 Years. Which may ſtill b. 
more compendiouſly collected from Ads, Chap. 1 3. after thi 
manner: The People ſojourned in the Wilderneſs 40 Yeay, 
(v. 18.) the Diſtribution of the Land of Canaan was finiſh 
in 7 Years, (compare v. 19th with the 1 4th Chap. of 3 

, og ED | 

and Chap. 13. at the Continuance in the Deſart 40 
End ;) The Govern- Diſtrib. of the Land of Cam f 
ment of Judges 350, Government of Judges 305 
(v. 20.) of Samuel and Of Samuel and Sau. Fe 
Saul 40, (v. 21.) of Of David  * 4 


David 40, (compare Of Solomon 10 ? 
v. 22. With the 2d — —n 
Book of Samuel, Chap. Their Sum is = 


F.) Laſtly, of Solo- „ 1 | 
mon, till the Beginning of the building of the Temple; 
which collected, give the ſame Sum 480. 
8. How many Years will the fifth Interval give? 
From the building of Solomon's Temple, to its Deffrullin 
under Zedekiah the laſt King of Judah, (of which we n 
read at large in the 4 King, Chap. 25. and 2 Chron. Chap 1 
are numbered 427 Years: Which Sum woe collect m 
briefly of all thus ; -Fromnthe EI ISTyF: 5 1 
Beginning of the Temple to After Solomon's Reign + 
the Death of Solomon, and the 37 from Ferob, K. Ijal 
Diviſion of the Kingdom, 19 to A RK. Jud. 
there are 37 Years, (according 37 to Abab K. Jud. 
to Chap. 1 1. Kings 2. at the 3 to Jebaſap. K. Jud 
End;) from thence to the 17 to Joram K. Ir. 
Deſtruction of the ſame II to 44% R.Fud | 
Temple there are reckot'd t to Febhu K. ae“! 
by the Prophet Ezechie! (Chap. 6 to Jobas K. Jul. 
F. v. 5) 390 Years, which, 36 to Job K. Ifael 
with thoſe former, make 427. 1 to Ana K. ꝓudb 
But this fame Interval is more 14 to Ferob. II. K. I. 
laborioully deduc'd from the 26 to U, K, Jud. 
2d and 4th Books of Kings, / | 51 to Peke K H. 
thus; Where, after the 37 . 16to Ab K. Jud. 


Ya! 


2 of ot 


"4 


4 
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ars of Solomon's Reign, from I to f K If. 

* the iron King of Iſrael to 4/a 2 to Heſekia K. Fudah 
en ng of Jude, there are num. 29 the Reign of He 
iſke ered 19 Years, (3 Kings „ 2 of Amn 


9) from this to Ahab King 31 of Jofia 
of Has! 37, (Chap. 16. v. 29.) II of Fehoakim 
om this to Febeſapbat Ring of 11 of Zedekiab 
2d 3, (the laſt Verſe or 41ſt — 
rom him to Foray King of 427 Years 

Fart 17, (4 Kings 2. v. .) | | 
rom him to Ahaſia King of Judah I 1, (chap. 8. v. 25.) from 
his to Jebu King of Iſrael 1, (ibid, v. 26.) from this to Joa 
ing of Jadab 6, (chap. 1 2. v. I.) from this to Jama King of 
rael 36, ( „ v. 10.) from this to Amaſa King of Fudah 1, 
14 v. Is bi this to Jeroboam Il. King of Hrael 14, (ib, 
23. from this to Ti or Azaria K. Jud 26, (compare c. 15. 

I, 2 Chron. c. 26.) from him to Pei King of Jjael 51, (ib. 
27) from him to 4h King of Judah 16, (e. 16. v. I.) 
rom him to Heſekiah K. of Jud. 2, (c. 18. v. 1.) and more- 

er the Kingdom of I/rael ceaſing, to the Reign of Heſekiab 

1 Judah are allowed 29 Years, (ib. v. 2.) to Manaſſes 55, 

b. 21. v. 1.) to Ammon 2, (ib. v. 19.) to Foſieb 31, (c. 22. 
1.) to Foes only 3 Months, (c. 23. v. 31.) to Joakim 11 
ſears, (ib. 36.) to Feehonia 3 Months, (c. 26. v. 8.) to Zede- 

jab 11 Years, (ibidem 18.) The Sum of all which Years is 

9. Laſt, What 8 the Arth Interval? And of bow many 

ears e "Ye „„ 5 | 

The ſixth Interval, from the firſt Deſtructionof the Tem- 

le at Jeruſalem, until the Nativity of Chriſt, was reckoned 

y Clement Ale xand. and Euſebius to contain 589 Years, which 

hey calculated after this manner: Clement Alexand. in Strom. I. 

Tites, that the Deſtruction of the firſt Temple happened in 

be 47th Olympiade; and Euſebius fixeth it yet more exactly 

o the 2d Year of the 47th Olympiade, and therefore to the 

dsth Olympiadian Year ; for 46 compleat Olympiades 

bultiplied by 4, give 184 ſingle Olympiadian Years, and the 

vo Years of the 47th Olympiade being added, 186 ſingle 

| | N Vears. 


Ven 


— a, ern = 
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be demonſtrated and confirmed more particularly by the 


be had the Interval between Chriſt's Nativity and the Beginnin i 
tbe World ? ER es 


from the Deluge to the 


from this Exit to the buil- + 4.80 to the Temple of S 


the World and our Saviour's Nativity, will be 3949 Lean. 


Years. The fame Euſebius moreover witneſſeth, That th; 
Son of God ſuffered in the 4th Year of the 20 2d Olympiade 
or in the 808th ſingle Olympiadian Year : And that bay 
Terms were rightly aſſigned by him, Calvifius abundant 
proves in Jagog. Chap XXXIII. and Orig. in his Introduction 
I86 ; therefore ſubſtracted from 808, there remain for the 
Interval between the Deſtruction of the firſt Temple at n- 
falem and the Paſſion of Chriſt 622; moreover 33 ſubſtracted 
from hence, viz, of the Age of Chriſt on Earth, we ſhal 
have 589, the aforemention'd Interval of Years : W hich my 


comparing of the Sacred and Profane Hiſtory « See Organ 


Int roduct. P. 18. 


10. From theſe ſix Intervals therefore collected into one Sum pil 


So it ſeem'd to moſt of the Celebrated Chronologer,, u 
Scaliger, Calviſius, and thoſe who followed theſe without Nun 
ber: For ſince the firſt Interval from the Creation to th 
Flood is demonſtrated to be of 1656 Years 3 the Seconl 


Call of Abram to contain From the World's Creation 
267 ; the Third from this 1656 to the Deluge 

Call to the Exit of the 367 to the Call of Abran 
Iraelites 430; the Fourth 430 to the Exit of the Ijalin 


ding of Solomon's Temple 427 to the ruin of the fame 
480 ; the Fifth to the De- 589 to Chriſt's Nativity 
ſtruction of the ſame Temnm⸗k(aſk ! ꝛ 
ple 427; the Sixth, laſt- 3944 | 

ly, from the overthrow of . 

the Temple to Chriſt's Nativity 589; the Sum of all the 
and therefore of the whole Interval between the Creation ol 


* 


So that the firſt Year of the Chriſtian ra is the 3950 
from the Creation; and conſequently the Epocha of Chriſt 
Nativity being rightly conſtituted, that of the World's Creati 
alſo is compleatly determined. 


11. Bit 


”— 
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ol Bur dozh this Epocha of the World's Creation ſeem 10 alt 


_ Lrnologers to be thus rightly conſtituted ? 

an Not in the leaſt : For we have in Queſt. 2. C hap. ITI. that 

Non Where are ſome who, depending on the Greek Text of the 70 

r th nterpreters, have endeavoured to demonſtrate, That there 

an- e 04nting at leaſt 1440 Wears in the Time from the Creation of 
acted ie mird to the Birthday of Abraham the Parriarch. Of which 
hal aradoxical Opinion Iſaac Voſſius was the Author, and a moſt 
h ap itubborn Contender for the ſame, in his Diſſertation concerns 
7 tle ing the true Age of the World, in the Frontiſpiece whereof 
icon res written the above - mention d Aſſertion. But now this 


alt Difference of more than 14. Ages is occaſion'd from 
ence, That we ought to take the Number of Years from 
he Greek Verſion of the Septuagint, rather than from the 
crew Text, as we have it at this Time, being in their 
opment corrupted and depraved ; to which Controverſy 
hat whole Contention about the Age of the World is now 
Dee, | 


12. But had Voſſius « ſufficient Reaſon for rejecting the Authori- 
of the Modern Hebrew Text, and for preferring the Greek Verſion 
f the 70 Interpreters before it ? 


* 


Indeed I ſhall not make my ſelf Judge of this Controverſy, 
nor of the Invectives by which either Voſſius accuſeth the Fa- 
otrers and Defenders of the Hebrew Text now in uſe of Im- 
pudence, Fooliſhneſs, or of ſome other Brainſick Diſtemper, 
vhich he thinks ought to be purged with Helebore or Baresfooe; 
Ir, on the contrary, take their part who moſt ſharply inveigh 
inſt the Septuagint Verſion, as though ir were Fabulous 
nd Diabolical. But this one thing we ought to be very 
cautious of, that by embracing the Hebrew Text, and con- 
temning the aforementioned Verſion, we prove not judicious 
2painſt Chriſt himſelf and his Apoſtles, and alſo againſt the 
Fathers of the Ancient Church, like thoſe who have com- 
monly made uſe of that Greek Verſion in quoting the Sayings 
of the Old Teſtament: And on the other Hand, that by ex- 
tolling this Verſion, and lighting the Hebrew Text, we are 

5 | not 
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not at laſt compelled to confeſs that we have no Original Ten 


Ages, and the Overplus ? 


132, 129, with the Interſtice 130 between Arphaxad and 
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At a. J 5 | 
13. How then ave thoſe former Intervals of Times > _ 

From the Cr eation of the World even to the Delu ge then 
re collected the ſame 22.56 by the 70 Interpreters, and h 
Joſephus the Hiſtorian, alſo the written Books and Ancien 
Verſion of Rufinus agreeing therewith (as Veſius affirm) 


viz. after this manners 


—— 


From Adam Years . 7 
There are — 230 to the Birth of Setb 
From Seth — — 205 to Enos „ 
From Enos- — = 190 to Cainan 
From Caine» — 170 to Mgbaleel © 
From Mahalee! — 165 to Jared 
From Fared — 162 to Enoch 
From Ench — 165 to Methuſeleh 
From Nierbuſelab — 187 to Lamech 
From Lamech — 182 to Noah 
From Noah — 600 to the Deluge 


2 — 4 
5 


— — — 


The Sum is — 2256 | 


From Adam to the Deluge: So that comparing this Interl 
with the former Queſt. 4. there are wanting from Adin 
Seth 100 Years, from Seth to Enos 100, from Enos to Cain 
Too, from Cainan to Mahaleel 100, from Mahalee! to Jail 
100, from Jared to Enoch o, from Enoch to Merbuſelab 100; 
in all there have been omitted or ſtruck out 600 Vears. 


14. Bue from whence hath Voſſius produced the remaining eil 


- 
* 


From the Septuegine Verſion, and Foſephw, which he hal 
a little corrected, viz. whereas for the Numbers 35, 30, 34 
30, 32, 39, 29, Which in the Hebrew Text are hal 

hout the ſecond Interval in Queſt. 5. there are mud 


ger Interſtices ſubſtituted, viz. 135, 130, 134, 13% 


Cam, 


Hiſfforical CHRONOLOGT. 235 
1 Cainan, which is quite worn out in the Hebrew Text, Ge. 
\that ſince the ſecond Interval collected above in Queſt. 5. 
om the Deluge to the Call of Abram was 367 Years, inthe 
ſent Collection it would be produced above three times as 


e. Nor are thoſe Dithculties to be rejected which Vous 
by eech in Chap. V. de etato Mundi, and to which the received 
Number of Years which is collected from the Hebrew Books 
s) A obnoxious 3. g. that Noh ought to have lived to the 58th 


ear of Abraham, and ſeem to have ſurvived Abraham by full 
4 Years, and other ſuch like Doubts, which I ſhan't rake 
pon me to diſcuſs or reſolve, but refer my Reader to Harm, 
chaten, and others of Vit his Adverſaries. 


a 4 at * 8 * n Pe — tt ** _ 


CHAP. w. 


Y rightly conſtituting the Epochs of Chriff's Na- 
EI oo ROSS ©, 


I. And i thu Epocha in Controverſy among Chronologers ? 
T is indeed known to us all, that at this Time we, with 
all the Weſtern Chriſtians, number the x 700th Year of 
he Chriſtian Æra; and that this Numeration will go on thus 
terpetually : But whether the Head or Beginning of this 
pocha happens actually on the true Birth-day of Chriſt, 
vhich both Dionyſus Exiguns, and the Venerable Beda (to ei- 
her of which is attributed the introducing of this /Era into 
he Chriſtian Churches) ſeem to have credited, or is at a no+ 
ible Diſtance from it? There is a great Diſſenſion among the 
Learned about it; inſomuch that Fridericus Spanhemus, Fo. 


4 RC ppenburgius, Gerb. Fob. Vaſſius, and ſeveral others, account 

an lmpoſſibility accurately to define the Year of Chriſt's 

„ a | ; 

nd 3 
2. Bus 


* was indicted; and that in the fifteenth Year of Tiberius, Juul ah ih 
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2. But what think you of tb Buſineſi? 

I think indeed with Scaliger, Calviſius, and others, that tho 
5sa difficult thing, but not in the leaſt impoſſible, ſeeing thy 
not only the Eccleſiaſtical Writers and the Laws of the dan 
but alſo the Sacred Witneſſes themſelves, Mazebew and Ly 
have given us the Characters and Tokens of this Year, ii 
particlar Teſtimonies of which latter are extant in Mar,,, Vercan 
v. I, 22. and Luke 2. v. I, 2. and 3+ v. 1, 2, 23. which 
in a Word, have this Senſe, That our Saviour was bom i 
the Time of King Herod, the Predeceſſor of Archelau, ui. nc 
_ when Auguſtus was Emperor, when, in the Time that cn ion, 
was Preſident of Syria, the Deſcription of the whole Wal 


was very nigh 30 Years of Age; From which, and ſepel 
other Marks and Characters (which Strauchius gives us in 4 
Synopſis in his Breviar. P. 1060.) ſeveral Arguments ariſe fu 
deducing clearly enough the true Time of Chriſt's Nati 


3. Seeing that all theſe things can't be delar d and fehy e ala N th Fuli 


In thi; Compendious Treatiſe, which of them above the reſt wi N 
ebuſe out to be more fully explain'd in thi Place s 


That only thing ſeems here to be chiefly attended to fra 
Calvifius, Chap. XLVI. Vageg. whereby, in Luke 3. v. 1,1, emain 
and 23. Jeſus is ſaid to have enter'd upon the thirtieth Yeu 
of his Age, in that Year which was the fifteenth of Tiki 
his Reign, which the Words of the Evangeliſt do cleath 
teach, whatever Controverſy there may be about the Order Fron 
and Conſtruction of the Words, which I ſhall not troutk ah” 
my ſelf about. If therefore we enquire into the Year of th: Way of 
Beginning of Tiberius his Reign, and conſequently into the ny Cor 
fifteenth Year of his Reign, we ſhall find that the Beginning l the 
coincides with the 59th Julian Year, in the Month of Ag ich a! 
in the 15th Cycle of the Moon, and 23d of the Sus, 
and conſequently the 15th of this Reign with the 7 3d of nd afte 
ſame Era, in the ſame Month, 1oth Cycle of the Mom ears! 
and ꝙth of the Sun; which now we ſhall confirm by the Months 
Strength of ſeyeral Reaſons. a” CTY 

| | f 4. bl 


4, From bees then will you take the firſt Reaſon 2 


eoius, and others, is unanimouſly refer'd to the 19th of 
wu of that Year in which he had lived 95 Years, 10 
onths, and 26 Days, when he alone had reigned after his 


ta 

ah iQory at Aim 44 Years wanting 13 Days, the two gexti 
eng Conſuls, viz. Pompeins and Apulejur: Since therefore he 
þ  rercame at 485wum in the 1 5th Julia Tear, (which Calvifeus, 
ach cp. XV. hath already proved from the goth Book of 
ni , no other contradicting it) 4.4. Years being added, even 
che Death of Auguſtus, and the Beginning of Tiberius his 
au eign, gives the 59th Julian Vear; to which anſwers the 
ord 5th Cycle' of the Moon, ſeeing that the firſt Fuljan Year 


ach the 14th Cycle of the Moon, and therefore to find the 
yck of any Julian Year, I3 being added, it muſt afterwards 

divided by 19: Which may alſo be as it were numbered 
t the Finger's Ends after this manner; becauſe the firſt Fuls- 
Year hath the 14th Cycle, therefore 5 being added, the 
th Julian Year hath the 19th Cycle of the Moon; and all 


ydeof the Moon 19. Now it from the Number 63 there 
ſubtracted 4, that ſo the 59th Julian Year may be had, 
d 4 again ſubſtracted from the 19th Cycle, there will 
eman the 15th Cycle af the Moon tör the 59th Julian 


ear. 


ben whence i the ſecond Reaſon ſought 2 
fa From Auguſtus his Age: For fince Auguſtus was born when 
uber, Tull; Cicero and C. Antonius were Confuls, on the 22d 


ay of September, as Suetonius witneſſeth, and others, without 
ty Contradiction, 5. e. (if we number with Calviſius, P. 226. 


il the Pairs of Conſuls till the firſt Julian Year, reckon'd up 
h a full Conſent by all) 17 Years, and 3 Months, and 8 
s, Cv. 3 Months and 8 Days under Cicero and Antonins ; 
dead afterwards under other Conſuls till the firſt Julian, 17 
_ Tears] there being ſubſtracted from his Age of 75 Years, 10 


onths, and 26 Days, theſe 17 Years, 3 Months, 8 — 
ä En there 
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| From 8 che ; Death ; of Auguſtus, which, according to Dj on; 


te following 19ths (viz. 25, 44s 63.) will have the fame 
1 


238 Hiſtorical CHRONOLOGY. 


chere remain 58 compleat Julian Years, 7 Months, 18 D- 
even till his Death, which agrees as enactly as can be with j, 
former ; for _— to the Deductions it muſt neceſſui 
follow, that Auguſtus died, and Tiberius ſucceeded him in 1 
59th Julia Year, and 19th Day of the Month Ag. 


6. Doth there alſs remain @ third Reaſon ? 


There doth fo, and that too the moſt pregnant Reaſon 
from the total Lunar Eclipſe (as is collected from the Nam 
tion of Dion and Tacitus, the W'itneſſes of this Eclipſe) ty 
o infallible a Character of Time, which happened in ty 
very Year in which Auguſtus died, and which Aſtronomia 
Calculation teacheth to have happened on the 27th Day d 
September, gth Day of the Week, or Thurſday, at the Fth Hor 
in the Morning; which could not have happened in any ol 
Year, than that which had the Dominical Letter G, and Si 
Cycle 23, and that of the Moon 15, which is here to 
ſuppoſed from Aſtronomical and Chronological Founduim 
Now that there was ſuch a 59th Julia Year, as to the Men 
Cycle 15, hath been proved already above in Queſt. 4. andy 
to the Sun's Cycle, it may likewiſe be proved from this, th 
the iſt Julian Y ear hath the Sun's Cycle 21: Therefore, 
to the given Julian Year, as the 59th, there be added 10 
and the Sum 79 be divided by 28, there will remain 23 H ee cert 
the Cycle of the Sun; or if you hd rather count the thi 
at your Fingers Ends, as in the former Caſe, it likewiſe pu 
ceeds in the ſame manner. e 4 +" 

7. Perhaps there ; yet alſo another Reaſon at band for demiſe 
ting the ſame thing? 8 185 b 

There is fo, and is to be taken from the Life of Tiber 
who, as Suetonius athrms, was born on the 16th Day d 
November, M. Emil. Lepidus and Munatius Placus being Conſul 
i. e. in the 4th Julian Lear; and died in the 83d Julian Va 


on the 24th of April, when he was 77 Years of Age, WM Wonths 
Months, 9 Days, in the 22d Year of hie Reign, 7th Moniienths,! 
and 7th Day; ſo that it muſk needs be that he began it onthe 
Reign in the 54th Year of his Age, 9th Month, 2d Di Years, 


a 
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4 therefore, ſeeing the Year of his Death was the 82d 


Years Months Days 


l _ % + | 3 72 
uſe ma „ e WW. 
" Wi: Years of his Reign: = 22, 75 7 


ming of his Reign inthe = 34, 9, 2 


** 
given Year 82, there be added 13, and the Sum be divi- 
by 19, nothing remaineth ;3 and therefore this very Num- 
19 is the Moon's Cycle] it muſt needs be that the 54th 
ir, with the 9 Months, &c. 5. e. the paſſing 55th Year of 
Age, (not the 5 5th Julia Year) had the Moon's Cycle 
z and the 15th Year of his Reign began with the Cycle 
the Moon 10, and of the Sun 9; exactly as above in 
g. Now ſurely we ſhall have Demonſtrations enough for ſing the 
wacters. 1 CCC»'!nFFf 
We will yet add one over and above, taken from an E- 
ſe of the Sun, (than which Characters there can't be a 
re certain one given in all Hiſtories) which happened in the 
th Julian Year, juſt at the Calends of Auguſt, when Claudi= 
had reigned 4 Years, 15's, - 
Months; and before 3 2 5.9 2 255 * 
u Caligula 3 Years, Calggula s, 3 Years, 10 Months be- 
Months; and r- fore Claudius. | 
a backwards, after he i herius 3, 8 Years, 7 Months after 
corhpleated the hee had compleated 14 Years. | 


nee Ten, ui Som Þ 16 Ter- 2 Months 
Months, (for the Years of Tiberius his Reign were 22, and 
Months ; ) the Sum of theſe Intervals 16 Years and 11 


lonths, if it be ſubſtracted from the 89 Julia Years and 


th Tear of Tiberius bj Reign, and ſtrengthening it with its 


Months compleated before the Eclipſe, there will remain 
2 Years, 8 Months; 3. e. the 73d paſſing Julian Year = 4 
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the palling 1 5th of Tiberius his Reign, with the Cycle of | 


Moon 10, and of the Sun 9, as was computed in Quep, , Ii 
9. What then ſhall we conclude at length from this 1 5th Jp In 
Tiberius, which n abundanth confirmed by ſo many Argument anſw 
Seeing now it is certain and demonſtrated, that the 19 
Year of Tiberius hath for its Characters the Moon's Cycle i 30 
and Sun's 9 ; there can no other Vulgar Year of the Chu . 
an Era anſwer to this of Tiberius, viz. having the ſame 0 ah 
cles, but the 28th: For if to this there be added 1, fort af 
finding out of the Moon's Cycle, and 9 for the Cycle aft 8 
Sun, and in the former Caſe the Sum 29 be divided by 1 1 
in the latter, the Sum 37 by 28; the Remainder, there 1; 0 
here 9, will produce the deſired Cycles. Now this is api 23 
the expreſs Teſtimony of the Evangeliſt, which makes iy "=. 
parent, that in the 15th Year of Tiberius, Chriſt had p "ſt - 
fectly compleated the 29th Year of his Age. The Dim aſt Y 
Era therefore errs from the Truth, and that, if we comp Toy 
all things preciſely, probably by two full Years: For it e,, 


ſappoſed, as the Divines commonly make it, that Chriſt wi 
born on the 25th of December, and baptized about the | 
ginning of Ofober, the Evangeliſt's Words will become v 
plain, in which he witneſſeth, that. æſas being baptized in it 
I 5th Tear of Tiberius, was, as it were, 30 Years of ip 
that is, preciſely 29 Years and 10 Months, the 3 oth there 
not yet truly beginning, but only as it were beginning ; WWE: - 
in the following Month of December, after the 2 5th, t 
beginning ; viz. as it were about the middle of 7 5th palin 
| Year of Tiberius his Reign, which haq; the Cycle of t 
Moon 10, and of the Sun 9: Therefore numbering bu 
from this 3oth Year, it muſt needs be, that to the Year « 
Chriſt's Nativity there anſwers the Cycle of the Moon 11 
and the Cycle of the Sun 9, by the Error of full 2 Ye 
Space: Which moreover may be in a few Lines demonltrats 
by another new Argument. DOR 


Pets 
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10. What i thar ſhort Argument 5 
In brief it is this: Seeing that the 3oth Year of Chriſt 


zo of Chriſt 15 Th, 22 of Chriſt 7 Ti 
29 - = ,- I4 21 — 6 
88 =. | 20 0 
27 19 M8 
1888 - | 18 Ee 

25 - = nm I7 - + 
24 ( 16 a Ns 
233 + 8 


lows, that to the firſt Year of his Reign, and therefore to the 
laſt of Auguſtus, the 16th of Chriſt anſwereth : And in that 
[aſt Year of Auguſtus, a few Weeks after his Death, happen- 
ed that Lunar Eclipſe, of which mention was made in Queſt. G. 
Woiz. (which is proved by Aſtronomical Calculation) in the 
24th of the Vulgar Chriſtian Ara ; therefore the 14th 
of the Vulgar Era, is indeed the 16th of Chriſt's Age. 
ks Do Wo 


11. But if theſe things are ſo, bow could others affirm, that 
brit was born nor only two, but ſeveral Tears before the Vulgat 
fra ? | ; 


Petaviui, Rationar. Temp. Parr II. Lib. IV. Chap. I. P. 214 
2nd the following, aſſerts, That not only Pious and Learned 
Men have thought, that Chriſt s Birth is to be anticipated by 
dne Year or two ; but that about the t 7th Year of the 17th 
Age there atoſe a certain new Opinion, R P. Deckerius being 
be Author thereof; which Opinion taught that Chriſt was 
orn 4. Years before that which is vulgarly received: And 
lat Kepler moreover added a Year to Deckerius his Computati- 
on; nay, that M. Ant. Capellus, 2 Franciſcan; anticipated the 
common Epocha by 6 Years. The Lypfian Tranſactions for 
de Month of May, of the Year 1687. P. 251. preſent us 
vith ſome things taken out of a Book newly written, perhaps 
not 


anfirers to the i 5th of the Emperor Tiberium, it neceſſary fol- 
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not yet publiſhed, in which Chriſt is ſaid to be born in t 
5th Year before the Vulgar ra, eſpecially from theſe ty 
Hypotheſes, that Chriſt was born on the 2 5th Day of ds 
cember, and Herod died on the 25th of November ; concerning 
which the Collectors affirm, that to ſeveral Learned Men 
they ſeem to want a farther Probation; as alſo the Wy. 
thy Petaviiu, in Lib. 12. de Doctrina Temp, ſaith, that he hath 
long ſince exploded Capelus his Reaſon : Alſo he judget, 
that 'Xepler's Year is not in the leaſt neceſſary, and therefor, 
that but one of Deckerius remains, which, if we follow Din 
and Foſephus, may ſeem very probable. Therefore we ſl 
embrace the Arguments of Calviſius ; in the mean Time d. 
ſervedly complaining, That of all the Parts of Applica 
Mathematicks, there is none more Difficult, more Intricat, 
Uncertain, and Tedious, than Chronology. 
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- SECTION V. 
taining the Rudiments of Eecleſiaſtical 
Chronology : Or, Of Eccleſiaſtical Cm. 


putation. 


— 
—_—— 


CG H A . * | 
Of the Original of this C omputu tion. 


t. ihr 4 the Original of thi Computation, or Chronology © 


T is the ſhameful Schiſm of the Church about the Pa- 6 
ſchal Feaſt, which, as bad Manners beget good Laws; IR 
ſo, as the worſt Mcther, it brought forth a very good 
ld, except that this alſo, by the Careleſſneſs of the Nurſe, 

deformed after it comes to Age; viz. ſince that the 4 
urch hath ſcarce any thing more Celebrated than the Pa- | o. 
al Feaſt, being Conſecrated to the joyful Memory of our 4A 
our's Reſurrection. From the Beginning indeed divers | 
emblies did ag$oint different Days for this Solemnity freely 
without Diflenſion ;' but afterwards, every one conten- 
g that their Day agreed more rightly either to the Cuſtom 
the Apoſtles, or to the Lord's Reſurrection, they fell by 
prees into greiyous Schiſms. = > 


Qz üͤ 
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2. Mat were thoſe Schiſms O 


The Eaſtern Aſſemblies, from the Authority of the 4y, 
ſtle Fobn, as they perſwaded themſelves, contended that i 
Paſcha was to be Celebrated preciſely on the 1 4th Moan v 
the firſt Month of the Hehrews ; which People therefore th 
called 745apexarS$xaTiTaA;, Of Quartadecimans, The Weſt 
People, on the contrary, pretending to another different (; 
om of the Apoſtle Perer, fix d the Celebration of the Paſt 
or Paſſover to Sunday; ſo that Victor Biſhop of Rome, forth 
Reaſon, would raſhly have condemned and excommuniauy 
the Biſhops of Aſia as Schiſmaticks; yet for this he wu! 
verely reproved both by Ireneus Biſhop of Lions, and al 
ſeveral Eaftera Biſhops, Petavius, in Ration. Temp, Li 
Chap. XI. confeſſeth, that he would have ſeparated the 4 
People that continued to Celebrate the Paſſover after the 
lian manner, from the Communion, had not Irenzys perſyul 
him from this Counſel. 


3. But as not thi Contention made up at laſt o 


No it was exaſperated more and more, for others d 
thought that not ſo much the Moon's Revolntion as the 5 
Was to be conlider'd in determining the Day of the Paſir 

and therefore ſome commanded that this Feaſt ſhould be 0 
lebrated on that Day of March, in which the Sun entetil 
42th Degree of Aries, others on the 25th Day, others oll 

20th of March, viz. according as one or other were perl 
ded that Chriſt's Reſurrection happened on this or the dl 
Day. And this Diſſenſion of the Churches broke out #i 
into ſuch a cruel Schiſm, that in ſeven ___ they al 
| ſcarce ſo agree to obſerve one and the ſame Day, but that 
Nicene Council, and the Emperor Conſtantine the Great, labol 
fill to take away quite this Evil: See the Faithful and Se 
Admonition of the Pious Emperor to the Nicene Senators, 
cerning the appointing one general Day to all the Chu 
to Celebrate the Feaſt of the Paſſover in, and that again 
Cuſtom of the 7e. Lib. III. de Vita Conſtantins, Ch: 


4 


1 
: 


4. And did this Admonition take Eff: with the Senators ? 


' Tr did, and with the deſired Event, for in this Synod, 
hiefly by the Emperor's Authority, it was brought to pals, 
hat the Biſhops of the Aſian Churches condeſcended at length 
5thoſe of the Weſtern Churches, and the Feaſt of the Paſs- 
wer was for the future unanimouſly ordained to be Celebrated 
Yearly throughout the whole Church, onthe fame Sunday on 
vhich it was always before Celebrated by the Europeans and 
can: So that (although there are no expreſs Canons of 
hat Council any where extant) it might rightly be judged 
rom the long received Cuſtom of the Weſtern People, that 
he Nicene Fathers would have, (I.) That the Paſcha (or 


dhe 
the 


Mn o 


2-) at any Time with the Jews ; nor yet (3.) 100 far from 


od in the Old Teſtament, Exod. 14. From which it flow- 
das it were of its own Accord, according to the Wiſh of 
hat moſt Celebrated Council, that the next Sunday from the 
ull Moon after the Vernal Equinox, ought always to be at- 
gned for the Chriſtian Paſſover ; and therefore, if it ſhould 
2ppen that this Full Moan falls on the very Sunday with the 
evs Paſſover, that of che Chriſtians ſhould be defer'd to the 
ext Sth Day after. „ ER 
J. But how could this univerſal Decree be brought to Effect uni- 


ehh and without Errour © 


This Buſineſs required chiefly ſome Skill of Aſtronomy, 
nd the Calculation of the Full Moon for every Month to 
dme; but above all that of the Vernal Equinox: There- 
dre the Work was left to the Biſhop of Alexandria, which 
ty, in that Age was the moſt Famous for the Study of 
tronomy, and the Care was committed to him of compu- 
uing and proclaiming the Paſſovers; and therefore every 
ear, when he had found by Aſtronomical Calculation, the 
aſchal ' Full Moon, or rather the next following Sunday of 
e Paſcha, he acquainted the Biſhops of the Churches with 


T2 Fpiphany, 
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daſſoyer) ſhould be Celebrated only upon Sunday; neither 
ir Paſſover, or yet before the Term prefixed to them by 


that they ſhould proclaim the {ame at the Feaſt of the 
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Epiphany, to give the People Notice; and that they ſhoui iſ houſ 
cauſe the reſt of the moveable Feaſts depending from thena Malene 
to be placed in their Order throughout the .Year. Fron Vontint 
whence, without doubt, came that Cuſtom which is ſtil M bence 
uſe in the Churches, of proclaiming, for Notice ſake, ery ing w 
Holyday (on the next foregoing Sunday) for the Week der ere n 
following; although now, ſeeing that there are Calendul ntende 
publickly in Print, this is not altogether ſo neceſſary as {x terwẽ 
mer ly. | | Fe og i 


6. Then certainly there was a great deal of Labour required i 
determining the Paſcha every Tear, and afterwards in publiſnin i, oly, 
througbout the whole World ? I 


But more eſpecially in the latter Buſineſs of publiſhing | oul % 


throughout all the Biſhopricks of 4%, Europe, and Affi burck 
which alſo, without doubt, was the Reaſon, why, when & 8. 7 
Church daily enlarging it ſelf more and more, the abe n! 
mention d Method of publiſhing the Paſcha (the An 

Printing being as yet not found out) became too Labor Nay 
and Troubleſome to the Biſhops of Alexandria, neither a m Number 


exact Calculation of Aſtronomy could be expected or rei N Cl 
ed by the Biſhops or Prieſts of all the Churches: W by, i red \ 
there was invented a more plain Calculation, and which ut 
one might learn, by help whereof the Day of the Pa ameft 
New Moon, at leaſt (neglecting the Hours and Minn) Erre 
may be determined by any Paſtor, although not skill'd in Mur Chi 


ſtronomy, and alſo much Labour ſpared in divulging the Pik the 
over for the future. TE, . one an 
: 38 | „ add not 
7. By whoſe belp and Counſel then wa this nem Calculation though 
—  . . hoſe C 
It was no ſmall Pains that Diowſius Exiguus took in this Mi lervec 
ter, (being a certain Learned Abbot, by Nation, if I am be hs 
[miſtaken a Scythian) by compoſing'a ſuccin& Table, called! a 1 77 
the Name of the Decennoval or Paſchal Cycle ; by help whit 4 F Fry 
of the Computation of the Fraſis in the Church was indecd | 5 fro 
7 


that Time performed exactly enough-; but afterwards thei! 
ror (which at firſt was inſenſible) increaſed for above 
do | | Tho 
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"ouſand Years, even till the Gregorian Reformation of, the 
dendar; but in the Churches of the Proteſtants. it was 
ontinued after that Reformation till the preſent Year 1700, 
hence called the Eccleſiaſtical Cycle ; and formerly, before Prin- 
ing was invented, it was numbered among thoſe things which 
vere neceſſary to be learn'd and known by any one who was 
ended for a Prieſt or Candidate of the Miniſtry ; but 
Ferwards it was printed together in the Ephemerids of the 
dus, and from thence it was at firſt tranſcribed. into the Ca- 
endars by Aſtronomers themſelves, but afterwards by a promi- 
ous Company of Calendariographers, which, molt com- 
nooly, were very ignorant Men, and (which is worſt of all) 
n this our Crafty Age, it is moſt miſerably corrupted with the 
dul Mixture of ſeveral Trifles, to the great Diſhonour of che 
hurch. | | ; 


8. Then, a far as 1 can judge from that has been ſaid,” ebi/Dio- 
lan Cycle n not in ſo much Repute as formerly d e 


| Nay, whereas formerly it deſerved the Name of the Calden 
Number or Cycle, it's now ſcarce worth a Straw ; and the Ro- 
ws Church hath caſt it out of her Territories above an Hun- 
Ired Years ago, another new one being ſubſtituted in the 
Room thereof, leſs fallacious indeed, but alſo obnoxious to 


I lameful Errors; for indeed, to eſtabliſh a Cycle without a- 
1 by Frror in it, is reckoned an Impoſſibility. - And although 
eur Churches neither are ignorant of, nor yet deny, the Faults 


of the Old Cycle; yet they would not receive for a. faulty 
one another as full of Errors, eſpecially becauſe Pope Gregory 
did not perſwade them to receiye it, bur commanded. it, as 
though he had Power over all the Chriſtian World, from 
whoſe Government nevertheleſs the Proteſtants have long ſince 
ielerredly freed themſelves. And. ſince the Proteltants, by 
their own proper Motion, have at laſt, at the End of the laſt 
Century, reſolved to correct the old Errors after their own way 
and manner,; it. will be worth While to explain more fully 
and diſtinctly all theſe Variations of Excleballicl Contputati- 
on, from the Times of the Nicene Council til this pr eſent 

| Q 4 , 6 1 
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Time. Let the firſt therefore be for Underſtanding of the 
Ancient or Diomſian Cycle. 55 


ſl —— OE 


Of the Decennoval Lunar Eclipſe, and the Golden by 8 


Number: Or, Of the Cyclian Computation of th Wir th: 
Paſchal Full Moon. Metro 


x. What % the chief Fundamental of thii whole Buſneſꝰ Ide 
nNewn 
1 ultip! 
onds, 


Lthough I have touched upon this thing already aboy 

in Seck. IV. Chap. I. Queſt. 8. and 11. yet the fan: 
thing muſt be more fully treated of in this Place: Therefoy 
ſeeing that this Computation of the Church wholly depend 
upon the Calculation of the next Full Moon after the Vem 
Equinox, and ſince it is certain, from Aſtronomioal Obſer 
tions, that one Full Moon is diſtant from another by the l. 
terval of 29 Days, 12 Hours, 44. Minutes, 3 Seconds; i 
might eaſily be judged that the Full Moons could not be fut BMW: al Y 
every Year to the ſame Days of the Months; but if, . | 
the Full Moon ſhould happen on the 1ſt of Jauuary of ay 
Year, the ſame being afterwards 12 times revolved, wo 
not yet have quite finiſhed a Solar Year, nor yet the remai- iu! My, 
ing almoſt 11 Days (which they called the Epacts) wou ? 
be ſufficient to compleat the other x3th ; ſeeing that the ei- 
tire Space of a Solar Year, which is defined by 365 Days, 
5 Hours, 48 Minutes, and 45 Seconds, or in à more round Hence, 
Number, by the expreſs Quantity of a Julian Year of 3 Shy 
Days and 6 Hours, being divided by this Periad of a Lunat- 190 
an, giyes 12 entire Lunations, with almoſt 11 remaining 


Days; by whofe Interſtice the Full Moon mult needs decreat hough 


0 much at laſt, that about the Beginning of the following ain 
Year ſhe would appear not full, but half, and very near ie pene 

New Moon. . BE > ain, tha 
i | 2. 32th, 
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2. Seeing that theſe things are moſt certainly ſo, what faluwed 
om them o | | TE ag 4 
This might readily be infer'd from thence, that thoſe almoſt 
; Days remaining from every Year, after 3 Years Space, 
ompleat an entire Lunation, and ſomething over; fo that 37 
evolutions being thus compleated, in the 4th Year the Pha- 
g of the Moon return almoſt at the ſame Days to which 
ey were fix d 4. Years before: I ſay almoſt at the ſame Days, 
or that happens exactly not till after 19 Years, ſo that all 
e New Moons and Full Moons happen not only on the 
me Day, but almoſt on the fame Hour in which they fell 
ut 19 Years before; which will be manifeſt to any one that 
vides the Quantity of this Decennoval Period by the above 
bern Meaſure of an entire Lunation; viz. 19 Years being 
ultiplied by 365 Days, 5 Hours, 48 Minutes, and 45 Se- 
onds, i. e. 31556925 Seconds, viz. the Quantity of one 
ear, and the Product (599581575) divided by the Quan- 


ey 


5 ity of one Lunation, i. e. 25 5144.3 Seconds; for there will 
1 produced 235 Lunations anſwering to 19 Solar Years : 
1 2 indeed that there are 8 75 30 Seconds, making 
. Hours, 5 Minutes, and 30 Seconds, by which the Full 


oons, Gc. would exceed full 19 of the more correct Tro- 
cal Years. | So | 


3. But theſe 7 530 Seconds, or 2 Hours, 5 Minutes, 30 Se- 
ma might have been neglected, and is had been ſufficient that the 
ul * returned at leaſt at the ſame Day after nineteen 
[ears ; | . : ; 8 

$ indeed it ſeemd to Dionyius Exiguus, who believed from 
tence, that when once the Poſtæquinoctial Full Moons were 


hel aſſigned to their Days, through only one ſingle Series 
all- f 19 Years, the ſame might afterwards be eaſily determined 

nany Year, of any other Decennoval Series, by any one, 
a ough unskil'd in Aſtronomy ; For, e. g. ſeeing that in a 
io ertain Year the firſt Poſtæquinoctial, i. e. Palchal Full Moon, 
che appened on the 1 3th Day of April, it would now be cer- 


an, that after 19 Years the fame Paſchal Full Moon would 
"ED | return 
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Full Moon or 
Paſchal | Term. 


5 X April. 
25 March 
I3 April 

2 April 


IO April 
30 March 
18 April 
7 April 
27 March 
15 April 
4 April 
27 March 
12 April 
I April 


9 April 
29 March 
I 4 April 
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return with the fame 13th Day of April, and Bain aftery O 
ther 19 Years, and ſo on. M0 


4. Ippat fort of a Table of the Full Moons them was there ca. 
euted through ons Series of 19 Tears? 


This which lies before us, being 
bitrary * And indeed it is | found from Aftrononj 


conſtituted from an 4; 


CharaQeriſtick 
Letters. 


— 


e eee 


— ” 5 


41 Foundations, that, in that Year in which this Table wHaled t 
| began to be compoſed, the Paſchal Full Moon happened a | 


veable | 


| the 5th Day of April; in the next following on the 25th0 
|þ March, in the third on the 13th of April, in the fourth 0 
the 26 of April, Ge. to every one of theſe Paſchal Term 


- firſt Poſtæquinoctial Full Moons, its Charact eriſtick Letter 
ing added: According as the annexed Table preſents to 
ne Eyes the whole Series of 12 Years ; which being once 
niſhed, we ought to returh again to its firſt Beginning, and 
epeat the former Paſchal Terms in their Order through o- 
der 19 Years, and that without doubt perpetually, according 
oDj-mfis his Opinion, 

5. And why, was not this Decennoval Cycle immediately accomo- 
Weed to the Tears ef the Chriſtian Ara, numbered from the. faſt e 


Cettainly it had been more'agreeable to Reaſon, and more 
pt for Calculation; and therefore, ſince it is not done, we 
muſt conclude that this whole Buſineſs was treated a little too 
egligently : For if the firſt Lear of this Cycle had been 
onnected together with'the firſt Year of Chriſt's Nativity, 

ny given Year of Chriſt being divided by 19, it would 
reſently have been known what Year it would be in that 
Decennoval Series, and conſequently what Paſchal Term it 
would have. But becaufe Diomſius, according to his own 
pleaſure, hath accommodated this his Cyclian Table to the 
ears of his Age, aſſumed after an indifferent manner, and 
frerward, at length, by numbering back, hath compared the 
ame with the Era of Chriſt ; from his after- work it was 
ound, that the firſt Year of this Cycle did not coincide with 
he firſt from Chriſt's Nativity, but with the next foregoing 
ne: From whence afterwards , that they might find what 
ar in that Decennoval Series any given Year after Chriſt 
vas, they were forced to add Unity to the Numbers of the 
giren Year, and at laſt to divide the Sum by 19; for the 
Number remaining after the Diviſion (neglecting the Quoti- 
nt) denoted the Place of the given Year in that Series.: And 
or its eminent uſe in finding the Paſchal Term from the 
ove annexed Table, and conſequently in ordering the mo- 
reꝛble Feaſts in the Church throughout the whole Year, was 
called the Golden Number. | | | 


0. 


. 


. ²˙¹ -A encore m Ä. ẽůʞꝑ ee ir; a 8 


1 


5. Bus 


Number there is added 1, and the Sum 1682 is dividy 
by 19; and the Number 10 remaining after the Diri. 


Tear; to which, in the Table given above, anſwer dk 
27th Day of March, as the Day of the Paſchal fi 
Moon, or the next after the Vernal Equinox. But if 8 
conſult the Ephemerids and Calendars, we ſhall find the fi 


to that Cyclian Calculation, taking the 27th of March (whic 


being neglected for this Reaſon, we defer'd our Paſcha to th 


6939, and 18 Hours) the New Moons and Full Moons te 
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6. But did it deſerve ſuch an Bleg ant Name a thii + 
Although this Golden Number defined the Days of th 
Paſchal Full Moons well enough for ſome Ages, yet in Proc 
of ſeveral Ages it fo departed from the Truth, that in dh 
Age it bids us expect thoſe Full Moons 4 or or 5 Days kn 
than they really happen in the Heavens; ſo tha inſtead d 
being call'd the Golden Number with Origaum, it deſerves y 
be called the Leaden; or becauſe of its Declination growing 
tually larger, the Magnezick Number. So, e. g. if fr 
the Year 1681 the Paſchal Full Moon be required, to ti; 


on, will be the Golden Number of the paſſing ping 


Moon to have really happened between the ſecond and thi 
Hour in the Forenoon of. the 24th Day of March. Ia 
which Reaſon alſo it ie, that we Celebrated cur Paſsover 
Days later in that Year, than it was to be Celebrated accordiy 
to the Mind and Inſtitution of the Church, becauſe, according 


was Sunday, and therefore lawfully the Paſchal Day) for the 
Day of Full Moon,. and therefore for the Jews Pjcover, thi 


next Sundey, viz. to the 3d of April. | 

7. Then the whole Cauſe of this Error i the Falfity of that Lun 
Cycle aud Golden Number? e 

It is ſo: For that Hypotheſis, the firſt Author of which 
they make to be Merton the Athenian, ſuppoſed, that within 


19 Solar Years (to which he had aſſigned 6940 Days, where 
as 19 Julian Years of 365 Days and 6 Hours each, contain bu 


turn preciſely at the fame Hours and Minutes of the fame 
Days; whereas indeed 235 Lunations require but 6939 Daj, 
16 Hours, 3t Minutes, and 45 Seconds, and therefore i 


ene 
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every following Decennoval Period all the New Moons and 
Full Moons would happen 1 Hour, 28 Minutes, and I 5 Se- 
conds ſooner than they had happened in the next foregoing 
period; even, as on the contrary, they would ſucceed 2 Hours, 
5 Mioutes, Sc. {lower, if one ſhould uſe the more exact 
Quantity of a Tropical Year, which is confiderably leſs than 
the Julian Year. So now it is come to paſs, that ſince the 
Lunar Conjunctions, in the Space of 19 Years, anticipate 
the Term aſſigned to them by the Decennoval Cycle by one 
Hour and + very nearly, within 3 124 Years they would 
forego them by a whole Day, and within 13 Ages, from the 
Nicene Council even to theſe our Times, by 4 Days and more: 
Se Orig. Introd. P. FO. - 


CHAP. I. 


of computing the Time of the Vernal Equinox in the 
Cyclian Computation; and of the Cycle of the E. 
VV | 


I. Perhaps then, about the Titve of the Vernal Equinox, ſome 
Error ij commitied in the Cyclian Computation o 
HERE's no doubt of it ; and indeed it is fo great, 
that in Proceſs of Time it hath increaſed even to 11 
Days, viz. as we have taught above in Chap. I. In Celebrating 
the Paſſover three things were to be attended to and computed 
according to the Opinion of the Church; (1.) The Time 
and Day of the Equinox ; (2.) The next Full Moon from 
that Day; (3.) The firſt Sunday from this Full Moon. Now 
whereas the Vernal Equinox, about the Time of the Nicene 
Council, happened on the 21ſt Day of March, this ſame 
Day, in the Eccleſiaſtical Computation, is kept as unchange- 
able, and therefore there is no Full Moon had for the Paſchal 
Term which might preceed it ; as will be clear to any that 
looks into the Table above in Queſt, 4. Chap, Il. 


2, Did 


Church, the Form of the Julian Year, as if from one Eq 


| there are only 5 Hours and not quite 49 Minutes beyon 


Equinoxes by Degrees to forwarder Days. 


| one Tear, 'of fo great Moment, as to .cauſe ſome great Biconvenia 


the Rule of Three, (by inferring, if 11 Minutes give! 
Fear, what will a whole Day, or 24 Hours, or 1440 i 


in about 130 Years, and conſequently, that within the Spac: 


where obvious, that the Equinox innowiſe 4 oi 
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2. Did the Day of the Equinox then, after the Nicene Cong, 
fall on others befide the 21ſt of March ? Co 1 

Indeed, if we even Civilly obſerve the exact Quantity of; 
Solar Year of 365 Days, 5 Hours, 48 Minutes, 45 Second 
the Equinoxes would return every Year exactly at the am 
Point of Time : But fince in a Civil Life we meaſure di 
Quantity of a Year only by entire Days, and from July 
caſars Inſtitution we define a common Year by 365 Days 
and ſince we add as it were to every fourth Year (which w. 
call Biſſextile or Leap Year) that Appendix of about 5 How, 
49 Minutes, and therefore of almoſt 6 Hours, which i 
neglected for 3 Year, to the Leap Year, we aflign 266 
Days: In a Word, becauſe we civilly uſe, even in th 


nox to the other there were 365 Days, 6 Hours, where 


thoſe Days; it muſt needs be, that while we make evey 
Year longer by 11 Minutes, we, as it were, bring back th 


3. 1s thi ſmall Anticipation then, which the Equino _ makes i 


in the Eccleſiaſtical Computation e 


Seeing that the Equinox in one Year anticipateth by 1 
Minutes, it will appear to any that doth but lightly confde 
the thing, that it will indeed import ſome ſmall Matter; but 
to one that attends more cloſely, it will be known eaſily fron 


nutes? ) that the Anticipation of a whole Day happens vit 't: Si. 


of almoſt 14 Ages, by which Space we are now diſtant from 
the Times of the Nicene Council, the Equinoxes ought 1 
happen 1 1 Days ſooner than at that Time they happened; 
which is ſo true, that to thoſe who look into the Aſtronomi- 
cal Ephemerids of this and the laſt Age, it will be eve)" 
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11 Day of March, or according to the Julian Account, 
about the 10th and gth of the ſame Month. 


Vis be ſuppoſed then in the Cyclion Computation, that an Equi- 
happens on the 21/7 of March, Old Sole, which had aRualy 
wened on the 9th or 10th ; muſt-chere needs be @ great Error 
united in 8 2 5 C | 6K ts 
Any one that underſtands this will eaſily judge, and more- 
cin particular will readily infer thus; If it chance that 
deen the 1oth or gth of March, (the true Day of the 
unox) and between the 2 1ſt, (the feigned Equinox of the 
defiaftical Computation) there happens any Full Moon; 

this Full Moon being neglected by the Computation, 
other muſt be attended to a full Month farther off; and 
reſore the Feaſt of the Paſſover muſt be Celebrated 4 full 


5 eels later than it ought to be by the Laws and Intention of 
* Church. And if to this grand Error of an entire Month, 
1 Weeks, there ſhould chance to be added that other of one 


eck, moreover from the ill contrived and too ſlow Deter- 
ation of the latter Full Moon, (of which thing we have 

ated above in Chap. II. Queſt, 6.) then our Eccleſiaſtical 
mputation removes the Paſchal Feaſt even to the fifth 
eek from its Genuine Seat; which indeed is a ſhameful. 


or. * 


5. Do you remember that e er there was an Example of thi 


Not one only, e. g. before our Age, in the Year 16 14 
1617, and in this our Age 1671, 1674, 1690; of which 


Me ve ſhall explain here more diſtinctly that of the Year. 
i-: Since therefore, in the aforeſaid Year, the Julian 
pact cha muſt be computed from the Computation till then in 
ron» Unity being added to the given Year, and the Number 


ging from thence, 1672, divided by 19, it was certain, 
n the Defect of a Remainder, that that Year was the laſt, 
19th, of the 88th Lunar Cycle from Chriſt's Nativity; 
I that the Golden Number 19, in the above given Table, 
th the-Paſchal Term, as being the next full Moon to the 

EE. 5 Faumox., 


N 
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Equinox, to the 17th Day of April, and conſequently i 
the next following 23d of April, (which, that it was $,, 
was certain from another thing, as will be taught anon) 
to be aſſigned for Celebrating the Paſsover in. But, (6 
that in this Age the next Full Moon from the 21ſt of 1 
as being the Day of the Equinox, happens not any more 
the 17th Day of April in any laſt Year of the Lunar Ce 
(as formerly indeed did happen) but 4 Days before a 
1 3th of the fame Month, according to what has been fa 
| Chap. II. Queſt. 4. which alſo is exactly agreeable to the (, 
culation of the Ephemerids: And ſince between 13 a 
there muſt needs happen ſome Sunday, viz. by numberingly 
from the 23d to the 16th of the ſame Month; it is evi 
that this Sanday being neglected, the Computers of this k 
ordered the Celebration of the Paſcha to be performed fil 
Days later than it ought to be according to the Will of i 
Church. | : 


6. But I expected an Example of the Paſcha Celebrated u 
Days but 5 Weeks too late? = 


Aditi 
bubſtr; 
the | 
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Muary, 


Having thus unſeaſonably interrupted me, ſuffer men 
to finiſh what I have began to ſpeak, viz. becauſe it 
Moreover falſely ſuppoſed that the Vernal Equinox, was 
were fixed to the 2 1ſt Day of March, which then n 
happened on the Toth of March: And becauſe, between 


roth Day of March, and the 13th of April, marked vil _ 
Full Moon, in the Interval of 33 Days, another Full Ms = 


muſt needs happen before the 21ſt of March, therefore | 
truly next to the true Equinox, and according to the Pei 
of the Church the true Paſchal Term; it is apparent, 


e. the 
. by 1 


this Full Moon and Genuine Term being neglected, and offi” * 
ther choſen remoter by a full Month, the Feaſt of the q 7 ph 
over is removed 4 Weeks, and with the Error of the for 155 | 
8 Days, 5 entire Weeks from its Genuine Seat, which, 11 
Statutes of the Church had prefix d ro it; which will bet 10 ; 
parent to any that conſults the Ephemerids themſelves: | Nag 

| (ts, rat 


. Math 
7, | | 


8. Bur how was the aber Error of the anticipating Full Moons 
rooided for 9 | 


ts : For ſince the Ancients formerly joined another Cy- 
ie of Epafts to the Lunar Cycle, formed by the perpetual 
dition of 11 Days, and W | 
ubſtraction of 30, as oftennwam äĩñ„»„sa 
the Aggregate exceeded this | The Ancient Cycle of 
lumber , (ſee the adjoining | Epacts, 


ele) by help of which one ——— —— 

by ght find the Moon's Age at 1 Golden Epacts 

b , given Time, ſomething { Number. pacts, | 
a0re caſily than by the Golden 3 


unters; for the Golden | XI. | 
lumber being found, the E- XXII. 
act anſwering thereto, found | III. 


1 
2 
| 3 
ther from this Table, or ] 4 | XIV. 
3 
6 
7 
8 
9 


tout it (by multiplying the |} XXV. 
den Number by 11, and „ 
viding the Product by 30, XVII. 
d taking the Remainder for 1  XXVIIL} 
e Epact) and added fingly | — 

| 


"— 


be given Day of the Months | 10 | XX. 

* muy, February, and March, | 11 I. 

vi. moreccver increaſed by tbe 12 [III. 

I icon of the following 13 “ 
* lonths April, May, June, Se. | I4 IV. 
pen the Number of mew Or- j 1 #  3T. 

| WF» by which they are diſtant 16 XXVI. 

* n March) expreſs'd the 1 17 VII. 

bel joon's Age; ſo it exceeded 18 XVIII. 
ali Days; otherwiſe theſe 19 [XXIX 30. 


edel, che Renainder —— 
Re the Moon's. and ne 
nſequently the New Moons and Full Moons. Therefore 
Pope undertook to reform this Ancient, Cycle of the E- 
is, rather than that of the Moon, and by the Counſel of 
Mathematicians, now and then by feducing or 3 
omee 
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He labour d to take that away by a new Dilpoſition of the 
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ſometimes alſo by ſubſtracting, he endeavour'd to correg ; 
that ſo great an Error might no longer be committed in de 
termining the New Moons and Full Moons, as had been yy. 
mitted of in the Lunar Cycle. 


9. And was Pope Gregory «s heorff in taking away thy oth 
Error, as in that former? 


Not in the leaſt: For not to mention the moſt i ntricgts 
Ratio of thus diſpoſing the Epacts, a Specimen whereof may 
be ſeen in Orig. I:trod. P. 61 even to 73, this alſo follows 


being in force from in foree from the | 
the Tear 1500 to Tear 1700 to 


| e | 1900. 1 


Golden 0 1 Galen [ 
Number | Number ( 
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-om thence, that the ſame Epact doth not always anſwer to 
he ſame Golden Number, and the particular Tables muſt be 
lter d now and then for future Ages; as is plain from the 
ample of the two foregoing ones (the former of which 
as in force in the laſt Age till the Year 1700, and the lat- 
er will be in force from thence till the x90oth.) This ar leaſt 
; granted by Origanws, P. 73. and ſhewn at large by our 


* gel, in his Speculum of Civil Time, Chap. IV. nay alſo 
ay Wonfirmed lately by M. Perit Preſident of the Fortifications in 
E race, That the Epacts differ ſometimes even by two Days, either 


y anticipating or retarding from the true Lunations ; and therefore 
ut its no Wonder if the Feaſt of the Paſſover, which ts determin'd 
j by the Epas, did not agree in the Year 1666 with that which 
le true Lunations of the Aſtronomical Tables ſhewed. W hat need 
en, I pray you, was there, or what pregnant Reaſon, that 
or the Dionyſion Cycle, for a twofold Reaſon in Proceſs of 
ime made very full of Errors, the Pope ſhould ſubſtiture a- 
ther Cycle both very intricate, and again often to be alter- 
d, and alſo oftentimes ſhewing the Paſchal Full Moons by 
Error of two Days? When eſpecially having call'd in A- 
ronomical Calculation inſtead of an erroneous Cycle, one 
igt have computed the Vernal Equinoxes and Paſchal Full 
loons without any ſenſible Error; and having moreover 
und out the Feaſts by Computation, one might by help of 
inted Calendars, have divulged them Yearly without any 
ificulty throughout all the Parts of the Habitable World. 


10. Then ehis was a new and moſt pregnant Reaſon for rejeFing 
ut new Cycle of the Pope, which was ſeveral ways erroneous, eſpe- 
th becauſe he imperiouſly commanded it to be obſerved? 


No Body certainly, except a prejudic'd Perſon, will rejeCt 
cſe Reaſons of the Proteſtants, eſpecially ſince Franciſcus Vi- 
, one of their Prieſts, hath demonſtrated, that in that vaſt 
d coſtly Labour of 10 Years, Pope Gregory, with his Cor- 
tors, could in: no-wiſe avoid very great Errors; and Clement 
Ill. hath confeſs d in Bl. prefix d to Tom. V. of Calviſ. his 
orks; nor could Claviis himſelf reduce thoſe Errors into a 
vaternary Number: So that there's no need to inſiſt any 
ger on a thing that is ſo clear and apparent. But this third 


[ra R 2 Reaſon, 
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Reaſon, which is the moſt binding of all, chiefly hinder die 
Proteſtants from receiving the new Cycle, becauſe they could 
eaſily foreſee, or afterwards actually found, that thoſe Errors 
the new Cycle, which ſeem'd eaſily to be pardoned, redoun- 
ded ſo much to the Scandal of the Church, that ſometing 
(e. g. Anno 1609, 1622, and lately in 1693) the Papiſts c. 
lebrated the Paſcha with the Jews and Quartadecimans,apain 
the expreſs anid chiefeſt Canon of the Nicene Council; as, {inc 
Calvifius and others of our Country, P. Petie hath alſo vey 
lately owned in expreſs Words, in an Epiſtle to his Friend 
to be found in the French Ephemerids for the Year 1666, 
F. 123. at the End; and about the Beginning of P. 124 

which fame Perſon doth not deny that which Fr. Levera a 
man hath demonſtrated, that in this very Year 1666, ach. 
ding to the Gregorian Computation, the Paſſover muſt hat 
been Celebrated on the 25th Day of April, (viz ſuppoſing 
the 21ſt of March for the Equinox) although the Equinar 
really happened on the 20th of March, at the 6th Hour i 
the Morning; and on the ſame Day in the Afternoon the 
Moon was in full, and the following 2 1ſt Day of March uu 
Sunday: But yet he endeavours to excuſe theſe things by thut 
Reaſons, which any one might eaſily have accomodated like 
wiſe to the excuſing of the Errors of the Julian Computation 
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" APW 
U the Solar ele. 


1. hat do you mean by the Solar Cycle ? 


Don't mean a certain Period of the Sun's Motions to ſome 
certain Beginning, as the Word was taken in the Lunar 
ycle; but by this Name is underſtood the Revolution of the 
Dominical Letters, or of thoſe Letters which are ſucceſſively 
ppply'd to Sundays; viz - ſince in the Eccleſiaſtical Com- 
utation there are three things ſuppoſed to be known, vix. 
The Time of the Equinox, The Moon's Age, and eſpecially 


% he Day of the next Full Moon to that ; and what Days of 
* very Month are Sundays. That this latter might eaſily be 
15 nown in any given Year, all the Ancients have fo wiſely di- 


ributed the Days of the whole Year into their Weeks and 
Days of the Week dy the ſeven firſt Letters of the Alphabet, 
„ B, C, D, E, F, G, that the Letter A always ſtands 
or the firſt Day of January, B for the ſecond, C for the 
bird, Go. and fo the ſeventh Day being marked with the Let- 
er G, the eighth again hath A before it, the ninth B, and 
þ all the reſt of the Days on in like manner; by which it 
omes to paſs, that, ſince the 365 Days of a common Year 
ontain 52 Weeks, and as many ſuch literal Periods, and 
moreover one Day, viz. the laſt of December, this Day ends 
he Year by the ſame initial Letter, as the firſt of January be- 
gan the ſame, | 


2. Then that Letter which in that order of Letters denotes the 
jj Sunday in the Tear, and every ſeventh afterwards, i called the 

Abc Lerrer o N * 

It is ſo; and if it happens that the firſt of January be 

bunday, or Dominical Day, its Characteriſtick Letter A is 

the Dominical Letter throughout that Year, if it be a common 


R 3 one, 


| Biſſextile, or of 266 Days? | 
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one; and therefore by virtue of what hath been ſaid, the lf 
Day of the fame Year will likewiſe be Dominical or Sndh; 
conſequently the firſt of the Year following is Monday, ang 
throughout : that Year the Letter A is the Character g 
Monday ; and G, which is the next preceding one in thi 
literal Cycle, is the Character of Sunday: Therefore A, th, 
Characteriſtick of the laſt Day of December, would denot 


etter: 
Days © 
o the 
ah 
hey n. 
Immo 
That et 


D Day, and conſequently, at the Beginning of the following fore, 
Year, the ſame Letter would mark Tye/day, and fo on; f Do 
that by this means, if all the Years were common ones, ut for 
of 365 Days, within 7 Years the Cycle of Dominical Lem ng T. 
would return again, and if the firſt of thoſe 7 had the Doni. | 
nical Letter G, the ſecond would have E, the third E, &. > 


ſt ea 
Thi 


ot wi 
ff the 
o the 
with tk 


3. What do they do nom then, ſeeing that every fourth N 


Our prudent Anceſtors would in no wiſe have that Seriesd 


— ———— — 


* 1 wn) 


1 - Tab. . brit? 
|| Of ebe Sun's Cycle, or Domini- ently | 
cal Letters in tbe Julian | Tear tl 
Computation. „ er It v 
1— —ſ ccm 
:[GF jreJC |þ i lit, 
21K: HSE $ knoy 
[21D 17 [AG the firſt 
4-41C i8]F extile, 
5 BA 19 KE. o find, 
3 8 | G 120]D rom C 
-1 7 F 21 | 8 B wers t 
3 E E221 K hriſt, 
f 9 DSS 223 G * emaini 
| | #4 | 
1 10 B 24. F ed th 
Ein 275 ED ſought 
126 26 C 0 that I. 
131 FE 27 | 


- Letters, 
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etters, which otherwiſe would be perpetual wich certain 


Jays of every Month, ſhould be interrupred, and therefore 
o the Leap Day, which was wont to be inſerted after the 


ran of February, they did not aſſign a peculiar Letter, but 
th bey made F, the CharaQeriſtick of the foregoing Year, 
th ommon to it; and by this very thing they brought it to pals, 
note bat every Biſſextile ſhould have two Dominical Letters, one 
ing eßore, the other after the Leap Day; and thus the Cycle 


f Dominical Letters, is quite finiſh'd not in every ſeventh, 
ut four times ſeventh, i. e. every 28th Year ; as the forego- 
ng Table ſheweth. 


4. Was thi Cycle of the Sun immediately accomodated to the 
ft Tears of the Chriſtian Era? 


This was neglected here, as well as in the Lunar Cycle, 
ot without ſome notable Inconveniency : For if this Cycle 
ff the Sun, or of the Dominical Letters, had been apply'd 
o the firſt 28 Years from Chriſt's Nativity, and had began 
vith that firſt Year, the Number of any given Year ſince 
briſt's Nativity being afterwards divided by 28, it had pre- 
ently been known from the Remainder of the Diviſion, what 
Lear that would be in that Period, and what Dominical Let- 
er it would have. But becauſe the Table given above was 
Kcommodated to that Time in which it was invented, and 
it laſt, by reckoning back, joined to the Æra of Chriſt; it 
5 known, that the firſt Year of this Cycle coincides not witn 
the firſt from Chriſt's Nativity, but the 19th, which was Biſ- 
tile, and marked with a double Dominical Letter: Whence 
o find, which, in that Series of 28 Years, any given Year 
rom Chriſt's Nativity is? And what Dominical Letter an- 
wers to it? It was neceſſary to add 9to the given Year of 
hriſt, and to divide the Sum by 28; for thus the Number 
emaining after the Diviſion (neglecting the Quotient) mar- 
ed the place of the given Year in that Series, and this 
* in the Table above, ſhewed the Dominical Letter of 
at Year, 


ters | | R 4 | But 
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F. But did not that Exemption of 10 Days, inſtituted in nce 1! 
Time of the Gregorian Reformation, eb that Order of the r 6 arac 

| | pole 9 bſtitu 
ye be 


ho doubts it? And the rather not from this, That Pop: Mech. 

| beer Anno 1582, took away 10 entire Days, and inſtead Fs 5 
of the 5th of October, whoſe Characteriſtick Letter is alwys wy: 
E, he commanded che 1 5th of Oꝶober to be numbered, which - on 
che Letter A marketh ; it was brought to paſs, that e wy 


= : 6. 7 
1 Of the Sun's Cycle in the Gre- | 1 
gorian Computation, till the Wit 
Var 1700. op of 
1— — — 
Er 

2 | A 16 E 
5 17] DC 

4. F ö 181 B 
| 5 [ED 11914 | 
61 GC 20G : 
17 B- 21 | FE 
81A 1224 D 
198F ]zz]C | 
10 E 24 1 
111 D 25A 

12; C 261F 
if BA M 
114]G | 28 D 


| 
| 
| Letter A was afterwards the Index of Friday, as E before 
lad been, and the Letter C ſucceeded in the Place of the 
| Dominical Letter, which at firſt was G: [For 9 added ts 
1582, the Sum was 1591, and theſe divided by 28, gave 
the Number 23 remaining after the Diviſion ; and this inthe 


- former Tab. 1. ſhews the Dominical Letter G: Therefore, 
| | tnce 


baracteriſtick, and Was Friday, the 15th of Odgaler was 
bſtiruted as though jt were Friday (which otherwiſe would 
ve been Monday) with its Characteriſtick A; the ſucceedin g 


pe öh, with its B, was Saturday; and the 17th, with its C, 

a.] Whence they were forc d to alter the Table of the 
urs Cycle ſo, that whereas that old one began by G, fo this 

ich 


v one begins by C, in that Form which is ſeen a little 
6. By thi means then, as often as there was Occaſion of taking 
py even but one Day, there ſhould be compoſed a new Table of the 
ms Cycle 2 h | "To 1 

Without all doubt; and this is that which was ſaid in the 
op of the preceding Table, that it was in force till the Year 


—— — 


— — —— 


Tab. III. 


Of the Solar Cycle in the Gre- 
| gorian Computation, being | 
in force from the Tear 1700 
incluſively, to 1800 exclu- 
m—_— — 
1 3 
Hit, 
16 0 
314 17 S 
4146 518 G 
5 IFE 19 IB 
61 20 A 
1710 21G F 
WW. 22 E 
| 91 AG 23 7 D 
ore | „„ 1 
ia 
li? 
In 
— — —— — — 


every 
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"ce inſtead of the Fth of Ofcber, which had E for its 
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5 4 no longer, and that too (whic we 2 bn 
1700, : For be cauſe the Gregorian Computation t rouph 
— Centuries, orders as * 8 ; 
| on ou 11 
mitted, 4 gba Si R Leap Day is omitted, thy 
4 Table of che Sun's Cycle muſt again be e . 
Ange that former 11d Table muſt of Nes 7 be w/e 
—_—_ the Gregerian into this IIld adjoined one, in tt 
- Y ar 1700, Which Table begins now by D, a$ the 
preſent = + bp * ; but after another Age is pul, 
former g * 180, another Table muſt » con 
poſed —beginning by F. in the Year brig we ne 
poſed er 5 in the Year 2100 (for this laſt will al 
1 in the Year 2000, in which x 4 ith 
ak is not omitted) another again beginning by G. 


0 
y 
ended 
the 
viſor 1 
ſen thi 
otient 
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qi 
ele * ' 
wi EEE... | — 'Þ 
5 GED A 1. J 
th CHAP. V. . 
* ad” 1 | "oF 
al caring the whole Eccleſiaſtical Computation, both 1 
u the Ancient Julian, and the New Gregorian, and 1 
% the laſt of the Corrected Calendar, by certain F 
Probleme. 173 1 
CON, | 1 
lk PROBLEM I. 1 'Þ 
* fad the Lunar Cycle, or Golden Number, of any given Tear nos # 
| Chriſt's Nativity. 49 
| O the Number of the given Year add Unity, and di- | | 
vide the Sum by 19; what remains after the Diviſion | 
ended, neglecting the Quotient, is the Cycle of the Moon, 5. 
the Golden Number ſought ; or if nothing remains, the 1 
nor it ſelf, 19, ſupplies its Room. As when there was 0 
en the Year 1682, and its Golden Number was ſought ; 1 
ty being added, and the Sum 1683 divided by 19, the ; F 
otient 88 ſhewed, that from the firſt Year before Chriſt's 4 


th, to the preſent 16824 ſince his Nativity, the full Cy- 
ot the Moon had returned 88 times; and the Remainder 
lgnihed, that the given Year in the ſame paſſing 89th 
jcle was the 11th, and therefore this very Number was its 
den Number. So, by adding Unity to this preſent Year 
700, and dividing the Sum 1701 by 19, the Quotient 89 14 
wed, that the Lunar Cycle had paſſed over 89 times; " 
I the Number 10 remaining after the Diviſion, gave the 1 
nalen Number paſſing even at this very Time, 5. e. the 1 
th Year in the preſent 19th Cycle. | wy 


in the Tab. in Queft. 8. Chap. III. and for the new even till! 


the old Epact XX. but the Golden 11, in the former (4 


this following Tab. I. gave in the preceding Age, but! 
1900 excluſively, it will give the Paſchal Term in the c 


168 2 found above was 11. To this, in the foreſaid Tabl 


Epact XXI. of the fame Year, found in Problem: Il. ſhewi! 


iſt 
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th i 


PROBLEM II. 


Having found or given the Golden Number of any Tear, 20 din 
ebe EpaRt, both the Old and New. 


Seek the found or given Golden Number for the old Fl 


Year 1700, in Tab. I. Queſt. 9. but throughout the folloyiy 
Age from 1700 incluſwely to 1900 excluſiyely in Ty, 
of the fame Queſt. and the Number anſwering to the Side 
it marked with Roman Letters is the Epact ſought. x, 
The afore-found Golden Number 11 of the Year 16, 
ſought in the Tab. of Queſt. 8. in the Lefthand Column, gin 
the Epact I. and the Golden Number 10 in the fame, gi 


gives the new Epact XXI. in Tab. I. Qzeft. 9. but the G 
den Number 10 in the latter the Epact . 


FEC 
The Golden Number and New Epact of any Tear ſince Chriſt's \ 
tivity, of this or the following Age, being given, to detem 
the Paſchal Terms both for ebe Julian and alſo the Gregon 
P aſcha. | | | x | 


Seek the Golden Number of the given Year in the La 
hand Column of that Table which we have given at the 4 
Queſt, of Chap. II. and over-againſt it, in the Righthand (- 
lumn, will be had the Paſchal Term for the Julian Paſlor 
which was formerly in uſe. And the given New Epadi 


the latter Table, from the Year 1700 incluſively til 
gorian Computation. E. g. The Golden Number of the 1 


anſwers the Paſchal Term on the 15th of April, with 
Characteriſtick Letter G, intimating that the next followi 
Sunday (which the Dominical Letter to be found anon 
ſhew) is the proper Day for the Julian Paſſover : And then 
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it Table, that the Paſcha is on the 
h its Charafteriſtick f E; 5 it likewiſe adviſeth, that the 


——— — — 


Tab! 5 
| Era - . Of the Paſchal Terms to | 
—5 1700 3 : 

55 —2— D 

XI I Jp — — G 
XI 21 March — — C 
IV I 9 April — — A 
XV | 29 March — — D 
VII 6 April — — E 
XVIII | 26 March — — A 
X 3 april — B 
XXI 1 23 March — — E 
In 11 April — — C 
XIII I 31 March — — F 
XXIV | 18 Api — — C 
V 8 April — — G 
XVI | 28 Mach — — C 
XXVII | 16 Ao. A 
VII | 5 r — — D 
XIX I 2F March — — G 


27d of March, 


at Sunday from chat (again to be 3 from he Demi 
Letter) will be the Gregorian Paſſover. 
olden Number of the preſent Year 170 o, = ound in 
{em I. to be 10, had been ſought in Queſt. 4. Chap. IT. 
e Paſchal Term had.been found on — 27th Day of March 
th the Letter B for the Julian Calendar, if moreover it 
id been continded : But the ſame Golden Number in Tab. II. 
gave the New Epact IX. and this moreo- 
fought i in the following Tab, II. gave the 4th of April for 
e Gregorian Paſchal Term, with: its a 14 

; Whic 1 


ſe the 


rr 5 
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— —— —AUäAäͤ—ß̃ C-— Fr Rs 
13 . Tab. II. | | fo 
Epacts | Of ebe Paſchal Terms til Te 
3 At | 1900 excluſively. tal 
1 * 13 of April — — El 

| | XI 2 April — — A liter. 
<li | 22 March — — DD Natit 
1 II 10 AY — A. Bl * 
XIV 30 March — — E | 198 
XXV 18 Jil — — C lncre: 
VI 7 Apil — — F | it Su 
A XVII | 27 March — — B led, 
XXVII | 15 4pil — — 6 tr 
IX | 4 4rd — — C | | its ſte 

XX 24 March — — F b I. « 
3 112 April — — D gminic 
J 1 April — — 6 that 
XXIII | 21 March — — C ej il i 
29 March — — D l Le 

| XXVI | 17 Ar! — — B lively 

1 VII I 6 april —= — E“ luded 
XVIII 26 March — — A th Ay 


—— —-— 


5 


which, ſince in this Year it was the Dominical Letter, id 
ders the Paſcha to be defer till the next eighth Day after 


5 N. B. F ibi Scruple ſhould trouble any one, Why in th 
= ' Former Tab. II. where all the Paſchal Terms by one Dy j 
le theſe of the faſt Table, only the 2 3d EpaR there dt 
1 mot anſiver the 19e of April with the Letter D, but 

3 the 21ft of March with the Letter C Let him kw 

1 IJ That no Paſchal Term reaches beyond the 18th of April, «= 
ad | & neither any happens on thi Side the 2 1ſf of March, 
Wl therefore, when we come to the 19th of April, we muſi! 
| aum to the 21ff ef March, as the firſt, Which alſo * 
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Jently appears from Origan. bi Table, p. 64. according to hi 
Rule given in p. 81. (by the Direction whereof we have 


Terms, the 8th of March, and 5th of April, are to be 
taken incluſroeh. 


PROBLEM IV. 


WW mine the Cycle of the Sun of any given Year Ance Chrift”s 
Nativity, and by belp of this the Dominical Letter in this and 
the following Age. Ces | 


Increaſe the Number of the given Year by 9, and divide 
u Sum by 28; that which remains after the Diviſion is 
led, neglecting the Quotient, is the Sun's Cycle ſought ; 
| if nothing remains, the Diviſor it ſelf, 28, will ſerve 
its ſtead. This Cycle of the Sun moreover ſought in 
b. I. of this Cycle, at Queſt. 3. Chap. IV. will ſhew the 


| that a double one, if the Year be Biſſextile, or a ſingle 
e, if it be a common Year : But in the ſecond Table of the 
ne Chapter, the ſame Cycle will give the Gregorian Domi- 
l Letter for the common Years from 1500 to 1700 ex- 


luded Year 1700. E. g. To the given 82d Year of the 
th Age add 9, and divide the Aggregate 1691 by 28; 
> Quotient 60 emerging thence indicateth, that from the 
h Year before Chriſt's Nativity even till theſe Times, the 
n's Cycle hath fully return d 60 times; and the Remainder 
hes that the given Year is the 11th in the fame Cycle 
vly begun the 61 time; and therefore this very Number 
i the Sun's Cycle for the ſame Year: Therefore this be- 
> ſought in Tab, I. gives the Julian Dominical Letter A, 
d in Tab, II. the Gregorian D. Now in this preſent Year 
oo (being firſt increaſed by 9, and the Sum divided: by 
the Sun's Cycle is 1, and according to Tab. L the Domf= 
al Letter was double, G and F, and therefore, according 


Jab. III. D and C, except the Biſſextile was omitted; _ 
RL 


firmed thi Tab. II.) ths one ching obſerved, Thar both | 


minical Letter adjoined to it in the Fulian Computation, 


ſvely, and in the third for the Age following, with the 


the Julian Computation, it was Leap Lear; and in Tab. II. 
m the ſame Suppoſition, there were two, C and B; and 
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thus the ſame Dominical Letter C was kept throughout 
whole Year in both Places. . 

PROBLEM v. 


The Paſchal Term and Dominica! Letter being found, to fin | 
Day of the Paſcha in both Computations. 


From the Charaderiſtick Letter of the Paſchal Term wlll 


me 
ceed in numbering according to the Alphabetical Order, j 
you come to the Dominical Letter found above, and the} 
of the Moath anſwering to it is the Day of the Palſy 7 
fought. And if it happens that the Characteriſtick of HM 
Paſchal Term be it felf the Dominical Letter of that Ja 3 


the Feaſt of the Paſſover muſt be Celebrated 8 Days aft 
E. g. The Paſchal Term of the Year 1682, found in i 
Julian Computation, was the 15th Day of April, with vic ne 
Characteriſtick Letter G; and the Dominical Letter of 
fame Year was fouod to be &, Problem IV. Wherefore, in 
by following the Order of the Letters, the Dominical Ak 
immediately on the 16th Day of April, this very Day bi 
its Limit to the Paſchal Feaſt in the Churches of the Pm 
ſtants. And ſince in the fame Year, according to the Gy 
rian Computation, the Term of the Paſcha was the 23d 
March, with its Characteriſtick E; and the Dominical Lets 
D, by proceeding according to the aforemention'd Probl 
from the 23d of March, and its Characteriſtick E; to 
24th, to which anſwered the Dominical Letter F; to t 
25th, to whichanſwered G; to the 26th, to which! 
to the 27th, to which B; to the 28th, to which ( 
laſtly, to the 29th, to which anſwers the Dominical Letter) 
the Day of the Paſſover was had on the 29th of Mart 
the -Popiſh Churches, therefore before ours by 4 cnt 
Weeks, viz, becauſe then that former Caſe actually happent 
which we have explain'd above in Chap. III. Queſt. IV. 5 
in the preſent Year 1700; ſince the Gregorian Computati 
found the Paſchal Term to be the 4th of April, with i 
Characteriſtick Letter C, which alſo in this Year was the D. 
minical Letter; therefore the Feaſt of the Paſſover was & 
fer d till the next eighth Day after, ei. to the 1 xthof * 


Ut d 


uta 
ith t 
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By 
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ut the Julian Computation, had it not timely been taken a- 
ray, by reaſon the Paſchal Term was the 27th of March, 
jth the CharaQeriſtick B, and the latter Dominical was F, 
ed its Paſcha to the 31ſt Day of Marth, Old 
zyle; thus yet by Chance, and by ſome Error, it would a- 
ree with the Gregorian, which afterwards nevertheleſs the 
oteſtant States would have to be kept in this Agreement for 
Wome other firm Reaſon, as we ſhall learn anon. 


PROBLEM VL 


ls Day of the Paſcha being found, to order all the reſt of the 
moveable Feafts of both Churches, and 
both Calendars. 


By numbering forwards * the gude of the Paſſover; 
enit, and eight Days after 


had prorogu 


be next Sunday is that of Qua 
f Miſericord, &c. as may be ſeen in this firſt followin 
t back again, that Order of the moveable Fealt 
ſerved, which the latter Table exhibits. | 
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conſequengly to perfect 


* Table; 3 


Tab. | 


FI 
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cember, the four preceding Sundays are called Advent Sundg! 


3 SE LO 71 1 


| Tab. I. E 
containing the moveable Feaſts Conti the moveable Feſt | 
which are to be ordered hich are to be ordert 
# after the Paſcba by the | bath Tefore the Paſcha by 
Interval | of eight Days. . the lite, 50 of eight D. 


| The! os - The paſcha. 
1. Quaſimodogeniti. 5 . Don Palmarum. 
| 2. Miſericordias. I 2. Judien. 

| 3. Jubilatg. 3. 'Lztare. i - 

| 4. Cantate. [4 4. Oculi. 

5. Rogate. 3 Reminiſcere. 

6. Exaudi, with the Feaſt þ E  Inv6cavir, or 'Quidri 


of Chriſt's Aſcenſion, geſimæ. 


l: 
happening on the next 7. Qinqiaghlin dr E. 
Holy Thurſday. ſto rn Fe 
7. Pentecoſt. — 
8. Trinity Sunday, * - "Som —— with the 
7 the reſt of the following | reſt of the foregoing 


— to be num-| 
bered moreover after 
the immoveable Feaſt of 


ones, which are to be 
| numbered either after 
| Trinity Sunday among 


the Proteſtants, or after Epiphany even to this | 
Pentecoſt with the Pa- which alſo are ſome 

1 _ "piſts, ſometimes being 1 times more, - ſometimes 
more, ſometimes fewer. fewer. 


PROBLEM VII. 


To recount the reſt of the things, for the better underſtanding 
what bas been ſaid, 


Vig. it is to be noted, (t.) That ſince the Feaſt of Chril 
Nativity, being immoreable, always falls on the 25th of l 


that all the reſt, even to the firſt Advent Sunday, are number PIlowing 
by the Name of che $ undays after Trinity or Pentecoſt Fi 


(z.) 1 
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) That all the Sundgs which fall between the 6th of 
mary, Or Feaſt of E ih and Septusgeſima Sunday, how 
uny ſoever there be of them, they are number d and deno- 
nated from that Feaſt, wiz. he Firſt after Epiphany, che 
cond after Epiphany, &c. (3.) And Laſtly, Neither is 
is to be neglected, that beſides the $:mdays, there are other 
tain Feaſts moveable with them, which were either Cele- 
ated formerly in the Church, or are at this Time Celebrated 
her in both Churches, or in the Popiſh ane only; vi. be- 
les the Feaſt of Chriſt's Aſcenſion remarked already in 
. I. che Feaft of Aſhes, being fix d to the next Wedneſday 
om E mibi; the Feaſt of Viridium, and.of Chriſt's Paſſion, 
hich were wont to be Celebrated on the next Thurſday and 
id before the Paſcha; the Feaſt of Corpus Chriſti, which 
x Popiſh Church keep Holy on the next Thur/day,after Trini- 
Sunday ; and abe four Seaſons of the Tear, otherwile-call'd in- 
n, and which are more ſtrictly obſerved by the Papiſts, 
which the two former depend on two .maveable Feaſts, 
u the Sunday of Quadrageſima and Pentecoſt ; but the two 
ter on two immoveable ones, the Feaſt of the Exaliatiom + 


— — — 


14th of September, and of Lucia, or the n zth of Decem- 
7: Jet indeed they are all moveable, nor are they fix d to 
tain Days of the Months, but to every next Hednzſdey 
ter the aforeſaid Feaſts ; ſo indeed, that if the Feaſt of the 
altation-of the Croſs, or of Lucia, happen to fall them- 
hes on Fiedneſday, the Angaria is to be defet'd till the next 


th Day after. 


PROBLEM VI 


ve moveable Fraſts being ſet in order, to join. alſo ele immoveable = 
ones decently to them, 


As for the immoveable Feaſts, or thoſe which are aſſigned 
certain Days of the Months, they may very readily be 


_hritFansfer'd out of one Calendat into any other; and indeed 
of ee more ſtrict ones, which are wont to be obſerved above the 
malt in our or the Popiſh Churches, may be learn d from the 
ber lowing Table; and thus the whole Exclefiaſtical Computa; 
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tion may be perfected after that manner, which we ſhall d 
355 clare by Diſcourle i ina plain Example, „ 


Tab. III. 


f the principal e Fegfs chronghout the whole Tea, 


Circumciſio, :1Jan. - 
Epiphania, 6 Jan. 
Converſio Pauli, 25 Jan. 
Purificationis, 2 Feb. 
Dorothea, 6 Feb. 
Matthias in Anno Commun, „ 24 Feb. 
In Biſſextile, 25 Feb. 
Gregori, 12 March 
Annunc. Mariæ, 25 March 
Georgias, 23 April 
Marcus Evany. 25 April 
Crucs invene. 3 May 
Vitm, 15 June 
Joh. Baptiſtæ, 24 June 
Petr. Pauli, 29 June 
Viſit. Maria, 2 July 
Margaretha, 13 July 
"Divs Apaſtol. 15 July 
Mary Magda. 22 July 
Jacobus Apoſt. 25 July 
ins, 26 July 
Vinculs Petri, I Aug. 
Laurentius, 10 Aug. 
Ac. Marie, f I 7 Aug. 
Bartholom. 8 24 Aug 
Deco. Fols „ 29 Aug. 
Nativ. Marie, | 8 Sept. 
Exaitatis Crucii, 14 Sept. 
Matthzus Evang. 21 Sept. 
Michael, 29 Sept- 
F fanciſus, 2 4 
Lucas Evang. 


| Urſula, | 


10 


a 


Sim 


Earliſoſtica / C HRO 
een ee 
| Onmium Sandt. Tf E 1 Nov. © 
Martins Epiſce. f 11 Nov, 
E Elizabetha, £74: 166" 7 
/  Oblatio Marie, fF 21 Nov. 
Caibarina, e e 25 Nov. 
Andreas Apoſt. 30 Nov. 
A,, oO 1 4 Dec. 
b <0 NG © 
Cancepe, Marie, - 8 Dec. 
Lucia, 13 Dec. 
Thomas Apoſt., 21 Dec. 
Nativitas Chriſti, 25 Dec. 
Stephanus, 5 26 Dec. 
Joh. Evang. 3 
Innoc. Pueri, ED 28 Dec. 


PROBLEM De 


b explain the lateſt C 5 of tbat called the Correled Ca- 
| lengar. = 
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This Computation rejects both the Cycles, as well the 7. 
u, which is exceeding full of Errors, as the Gregorian, al- 
ough it be leſs erroneous, yet. till obnoxious to ſome Er- 
rs, (eſpecially to that ſhameful one, which the Julian never 
imitted of, that ſometimes it Joins its Paſcha with that of 
de Jews, againſt the principal Caution of the Nicene Council: ) 
Ind having brought back the Aſtronomical Calculation to 
e Equinox more accurately; (2.) It ' alſo determines the 
ay and Hour of Full Moon more cettainly than in both the 
her Cycles; and by this means jt maſt needs obſerye more 
ciſely the next lads | 

icene Fathers, and it yearly preſcribes the Paſchal Feat 
thout-all thoſe Errors which the Cycles hitherto uſed have 
dnitted of: Moreover, (4)' folicitouſly providing againſt 
hat Error, which the Ancient Church endeavaured with the 
moſt Zeal to prevent, if to their prudent Decrees in this 
bulineG, the Hluſtrious Body of the Proteſtant States hath 
S 3: 0 | bur, 


e Rudolpbin Tables, (1.) It defines the Day and Hour of 


after the Full Moon preſtribed'by the 


278 Fickfeficd CHRONOLOGT. 
bur, as 1 humbly: perſwade my ſelf, and hope they have, 4 lace 
ded this one thing, that having brought into Council Me. 

| Jewiſh Computation, and compared it with the Aſtrononia A 
they may moſt ſurely take Care, that our and the evi! 
Paſcha may never coincide on one and the fame Day ; wh 
may eaſily be avoided by the Care and Induſtry of fo 

» Men skill'd as well in the Jewiſh as Aſtronomical Compuj, 


on, by help of the Rules given by Foſeph Sealiger, in li 5, 
Treatiſe De Emendatione Temp, and much more plainly Thi 
Serhu Calviſius in bis Iſagog. Chronal. eſpecially in Chap. X1l, dar 

| So | pol | t on 
2 f — Wn it, 

l | 1 | nce 

64/4 a9 [Fes thi 

EC H A P. : VI. | quinc 

| e oth ſ 

Adjoining a ſhort Eſtimation concerning both Com erm 
tions uſed till the Endof the Seventeenth Age. *% 
1. What u, and what doth that Eſtimation contain? . 7 


1 Cilendar, or even a little before, but about 20 L ects. 
before, for our publick Lectures, which began on the q 
Day of May, Amno 1681, and afterwards, perhaps withnt 
Year or two, was written by our Auditors; and now is tt 


g ] 'H1S. was written not now ſince the newly corredli.; cc 


peated here in an interrogatory Form, and, having this Oy gy 
portunity given, is accommodated to its long looked- for, jt ian, 


at laſt happily obtain d Event. Firſt therefore, according u 
my own Mind, and without any Affection of Parties, elan a 
deavour d to ſpeak the whale Truth of the Matter, and ther 
fore firſt of all I ingenioully confefs'd again and again, Thu requen 
the Computation of our Church (which, an Age ago, anime 
ſomething over, had been e eee gt Ws Fes 
Chriſtian Church, even from the Times of the Nicene Cou- 
cil) depended on ſeveral Errors and falſe Suppoſitions which aonfou; 
Time would by degrees grow larger; and therefore I made Wing: | 
. evidently appear, that if another had been introduced is in 


Place 
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e. (long fince, or atleaſt in this A e in which I am writing if 
a 2 eſe hinge fr ee from ſuch baden Errors, and that by the 19 
mme Conſent of the "Chriſtian Church, or of the 4 
n of ie Exppire, it would be every way very uſeful and 4 
auß 2. Then che Artempe of Pope Gregory XII. of reforming ſuch 

my erroneous Calendar, neither can nor ought to be blamed ? 

h The Council and Endeavour it ſelf .of reforming the Ca- | 

dar was never blamed by any Judicious and Chriſtian Man, 41 


t only the Manner of that Council, and the Execution | 
t it, is worthy of blame; as hath been ſhewn more than. v4 
nce already, For although we will not, nor cannot deny, 4 
ut the New Gregorian Calendar, neither in the Time of the i 
quinoxes, nor ia ſheying the Days of the Full Moons, 

oth ſo enormouſly. differ from Aſtronomical Truth, nor in 
eccrmining the Paſcha, from the Circumſtances of the Pa- 
has preſcrib'd by God in the Old Teſtament, and fram the 
ypotheſes introduc'd formerly by a very good Council by i 
te Chriſtian Church, as for the moſt part, or at leaſt frequent- * 
„ was wont to be done in the Julian Calendar; yet no un- | 
ad Perſon can ever deny, but that ha Inſtitution 
of contrary to the Laws of true Prudence in ſeveral Re- 

A 


3: Cen you ſhew ths plain enough > | | 


Yes very plainly : For, Firſt, It was certainly imprudently 
ne, that after the Expence of 10 Years, for the erroneous 


„e, or rather Diowfien Cycle, there ſhould be ſubſtituted, 
> de Chief Marhematicians aſſembled at Rome, no other 
bs han a leſs vicious Cycle, yet this alſo imperfect, nay obnox- 


us, as they themielyes confeſs, to four menge viz. erring 
ſequently from the Day of the Equinox, from the exact 
Lime of the Paſchal Full Moons, and from the reſt of the 


0 ſatutes of the Ancient Church, although by a leſs Interval 
8 Time than the former; ſometimes allo, nay very often 


onfounding the - Chriſtian Paſcha with that of the Jews, a- 
anſt the Mind of the Ancient Church, Sc. Whereas from 
2 2 Fa Aſtronemx, 
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Aſtronomy, and the Ephemerids then in uſe, and which 
doubtleſs might have been perpetually continued, both the 
Day of the Vernal Equinox, and the Hour of the next ful 
Moon, and the Sunday of the following Paſſover, might an 
been had yearly without any ſenſible Error; nay, by te 
Command of the Superiors, it might have been ſet down 
expreſs Words by the Writers of Ephemerids, and tranſcjs 
bed from thence by the Calendariographers into Calendin 
without any Charge at all; according as in this very Jer 
I 700, the Illuſtrious Council of the Proteſtant States ha 
happily effected it, as was more particularly mention'd in th 
laſt Problem of the preceding Chap. no Mathematicians being 
conſulted, except a few that were ſent for from other Nai. 
ons; and this was done without any Coſt at all, except iu 
of their own free Wills they were graciouſly pleaſed to mal 
Prefents to thoſe few Men. e 5 


4. Ii there any other Argument of Reſpneſß in the G regorin terats 
Reformation of the Calendar ? . | 


This certainly don't ſeem to be wiſely done, that the Popt 
| ſhould preſume to force his new Cyclian Computatich uponil 
the Chriſtian Churches in the Form of a Command and Ma: 
date, when as he might both eaſily foreſee that the Proteſial 
Kings and Princes, who had manifeſtly withdrawn themſelte 
from under his Government,would not obey this his Manda; 
and alſo did find by his Nuncio Cardinal Ludovicus Madritia 
Biſhop of Trent, that they actually refus d it in the Auguſt 
Committies, Anno 1582; which not at all prevailing wit 
them, though in his Bull, among other Expreſſions, thek 
are uſed, Let no Man therefore violate this Page of our Commani 
and Mandates, &c. and that under the threatning of the Indi- 
nation of Almighry God, and the Apoſtles St. Peter and 
Paul, Sc. he might eaſily judge that he ſhould occaſion 4 
freſh Cauſe of Diſcord and Confuſion in the Church withou 
any Neceſſity for it: Without Neceſſity, I fay, ſeeing chi 
the Deſign being firſt communicated with all the Chief ol 
the Chriſtians, by their common Suffrage this fame, or an 
ther better Correction of the Computation, might ga _ 
CCC f : - Atte. 
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vid npted: Nor indeed can I fee wherein the Pope's Au- 
ity would have been leflen'd (to acknowledge which, he 


10 't force the Heads of the Proteſtant Churches) if eithee 
bis own proper Motion, or by the Perſwaſion of the Em- 
ne or, he had yielded to the common Good of this Chriſtian 
müll uch; ſo that he had not commanded but commended the 
„ onleſ Aſtronomical Computation to be followed by 
People in general, (which all would eaſily have accepted 
Ven eſpecially ſince alter this manner, at leaſt for 5 the | molt | 
hav: , the whole Series of the moveable Feaſts would be alto- 
n the ber in the ſame Order as the Gregorian Computation had o- 
eng ir viſe ordered them, being in Effect to continue thus almoſt 


xpetually.. | 38 | 
5 But fince neither thi, nor any thing like it, could be heped 
frm the Papiſts, nor can be expected from them for the future, 
WE public Good in the mean Time, eſpecialy now, requiring ſome 
n; what did the Proteſtants" adviſe to be done on their 
Not this indeed, that they ſhould now receive that new 
yclian Computation which, for juſt Reaſons, they had re- 
ed for an whole Age and more; which indeed could not 


1 we been done without a Scandal to our Church: But that 
n which we judged above ſhould have been done formerly 
1... common Conſent, ſince we can't expect this, it ſhould 


done by the partial, yer unanimous Decree of the Prote- 
ant States; viz. both Cycles being rejected, that they ſhould 
length introduce an Aſtronomical Calculation into their 
hurches, which is much better than the New Gregorian; for 
us they will neither be ſubjected to the Statutes and Man- 


* es of the Pope, and yet, according to what has been ſaid 
10 ar the End of the preceding Queſt. 3. they would actually 
* troduce, for the moſt Part, a ſimultaneous Celebration of 
done FPaſcha, and the other Feaſts depending from thence. 


Vbich wholſom Counſel, ſince about the Beginning of this 
ear 1700, the moſt Eminent Proteſtant States have, be- 
ond all Expectation, every one in their Places and Dignities, 


god 


ut in Execution with an unanimous Approbation; they have 
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got to themſalven Immortal and En, Praiſe and. G; 


6. Enumerate 1 pray ſomething more diſtinfly tbeſe Circle 
ces in which. che Parts of ebi; Glory conſiſt. o oy wok N 
The firſt and chicfeſt of all is this, That ſince in this y, 
1500, by reaſon of the Leap Day which the Papiſts on 
with us, in a Style differing already by 10 Days, a new l 
ference of 11 Days muſt afterwards be evidently expe 
and ſo a new Confuſion, efpecially in publick Affairs: Aga 
which ſome Remedy ought to have been found, by © 
paring the Counſels on both Parts, and yielding a lit a 
both Sides from Rigour, and to have provided for the a 
mon and publick Good by a common Care and Indulpeay 
And ſince nothing at all could be hoped for from the 05 1 
cy of the contrary Party, who, to avoid this Evil in theſy 
publick, would not ſo much as contribute the altering even; 
one Tittle in their Suppoſitions and Decrees, although m 
feſtly erroneous, but rather admit of any Confuſion or In 
gularity, tho? never ſo great. I ſay, that the prudent lud 
gence of the Proteſtants alone did procure that which evide 
ly tended to the common Good, the contrary Party beingil 
willingly admitted into the common Fruition of it; viz. wh 
by caſting away the aforeſaid 11 Days between the 18thi 
February and 1ſt of March, they moſt advantageouſly mu 
the Old and New Style to fall into one; with this Union 
both Styles wiſhing alſo moſt ardently, that the ſincere Uni 
of their Minds might daily increaſe. . 1 


7. Which # the otber Pars of abe Glory . Provfy 
States haus gained to themſelves by th their Correction of the |uli 
Calenaar ? | 

OE. 


It eonſiſts in this, that not only they have reſtored d 
Ancient Manner of defining the Paſcha's by Aſtronomical Cal 
culation, which undoubtedly is more certain than any Cyci 
Compution; thus alſo in this, ſeeking Concord as much 
in them lies, becauſe the Aſtronomical Computation accide 
rally agrees in moſt Caſes with the Gregorian Cyclian Coup 


tation 
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n: But yet they. bave-reſerved this Liberty to themſelves; 
if at any Time, by the Error of the Gregorian Compu 


ta- 
1d again intrude it ſelt, they can decide what ſhall ſeem 
& convenient to be done for keeping Peace and Concord, 


5 


uld follow any manifeſt Scandal to the Chureu. 


bout a Scandal ? 1 


his k ſay, in which, by the Error of their Cycle, the 

mate their Paſcha on the ſame Day with the Jews 3 which 
etimes hath happened, as we have ſaid above in the laſt 
b. of Chap. III. Petie, although a Prieſt, not denying it; 


f the Year 1622: The Golden Number was then found 
ven be 8, and by help of this, in the 1ſt Table of Epacts at 
e. 9. of the above - cited Chap. the Epact XVIII; and by 


r y of this Epact, in Tab. I. Prob. III. Chap. V. the Paſchal 
jaa 26th of March, with the Letter A; on which there- 
vide the Full Moon was ſuppoſed to happen. Moreover, 
ini rufe according to the uſual Rule deduced in Queſt. 4. Chap. 


„wi the Sun's Cycle was found to be 7, and by help of this, 
m Tab. I. Qzeſt V. the Dominical Letter B; it was ma- 
ſt that the Popiſh Paſcha was to be celebrated on the 27th 
non WY March, being the next Sunday after the firſt Poſtæquinocti- 


th of March, but falſely, as we ſhall ſee anon; which 
| actually celebrated thus, as is plain from Orig. Ephem. 
the aforeſaid Year, Pag. & fac. 1. But, which the Cal - 
ation of the Paſchal Full Moon ſhews in the ſame Place, 
it it happened not on the 26th, but on the 27th, 5. e. on 
49, and that too in the Morning after the 3d Hour, at 
Ach Time was the very Day which the Jews appointed for 
ir Sabbath. If therefore the like thing ſhould happen for 


* future, with what Face ſhould we accommodate our Pa- 


cid to theirs, and conſequently to that of the Jews, who 
oc lo often upbraided them with this Error, which is ſcan- 
early againſt the Nicene Canons? Then indeed the P 2 
| ſtant 


V. But what Caſe # that in which no Condeſcenſim can be made 


here we ſhall ſhew it more diſtindtly by one Example on- 


Full Moon, which the Gregorian Cycle had allotted to the 
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ſtant States muſt, whether they will or no, ſeparate . 
their Paſchaby the Space of eight Days from that of they; 
piſts, except that to avoid that Scandal, which will bez, 
rent tothe Eyes of every one, they will think, with m 
ſome Remedy like that which I have offer'd in the la 


of Chap. V; and by this very thing, tho? unwilling, 
they would bring a new Addition to the Glory of the Pry 
ſtant Princes, which they got by their correcting of the 30 
Calendar. 55 5 n 


9. F the Proteſtant States bave acquir'd to themſelves ſy my 
Glory; the two noted Calendariographers will be ſaid to hav 
thy from them long ago. e 


Perhaps it may be, becauſe thoſe two chief Calendario 
phers, viz. one executing this Office by the Authority c 
Roman Emperor, the other by the Order of the King; 
Sweeden (as they themſelves give oat) have took upon the 
the Authority ſeveral Years ago of aſſigning the Palcha of 
Proteſtants, not according to the Julian Computation (vlt 
notwithſtanding our Church had not yet diſcharged) tot 
24 of April, (on which Day it was nevertheleſs unanimal 
celebrated by us) but according to Aſtronomical Compuni 
(which, altho' tis the beſt and moſt certain of all, je 
was not lawful for any Calendariographer to follow it, k 
fore ir was enjoined them or granted to them by the Decree 
the Superiors) to the-27th of March, viz. being the next ii 
day to the Poltzquinoctial Full Moon, which happened 
the 2 4ch of March. But this Act of theirs is fo far fin 
getting them any Praiſe or Glory, (except it's a Praiſe to ha 
underſtood better and more rightly with ſeveral others bel 
and after them) that rather it made them both obnoxias! 
the greateſt Imprudence, and to a Crime of no lefs Impudeno 
that by their own private Endeavour they ſhould attempt 

Alteration of fo great Moment. 


uinoct 


f terno 
redit 
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10. In beve ſaid above in Chap. II. Queſt. 8. zn ebe loft 
Ain of ebe Julian Calendar, chat we obſerved the Nicene 
aon more than the Gregorian; and that we rely d not only upon 


ge did not fo much as neglett the Jewiſh Computation: Bus 
us need was there to have regard to the Fewiſh Calculation of the 
ha „„ 
Becauſe the Nicene Fathers, among the reſt of the Paſchal 
ions, decreed that this ſhould be eſpecially obſerved, that 
do not at any Time celebrate our Paſcha on the fame Day 
th the Jew's Paſſover, being ' chiefly flir'd up to it by the 


u may read at large in Euſebius Lib. III. of the Life of Cen- 
me, Chap. XII. And becauſe the Jews, in the moſt accu- 


Kü ee Calculation of their Paſcha, if we may credit Scaliger, 
d bowever among themſelves receed very often from Aſtro- 


mical Rules, becauſe of ſome ſuperſtitious Traditions, it is 
poſſible for us effectually to prevent our Paſcha from con- 
ring with that of the Jews, except we alſo have reſpect, 


mou 
utah 
Je 
if, 5 
Cree 
xt Sl 
ned d 


t Caution ſuffice any longer (in which it was decreed in 
th Cycles, as well the Old Julian as the New Gregorian, 
2 that as often as the Paſchal Term, or Cyclian Full Moon, 
ould chance to fall on Sunday, this being paſſed by, the next 
lowing Day ſhould be aſſigned for the Paſcha) as Experi- 
ce hath more than once taught us in the Gregorian Compu- 
tion, 1 


r tn 

to 1 1. Then perhaps it had been the ſhorteſt andſafeſt way, if, when 
5 bet were about to correct the Julian Calculation, inſtead of That aud 
cio e Gregorian, we had ſubſtituted the Fewiſh, and having defined 


dene Poſcha of the Fewr, we had ordered the next Sunday for. our 
mp! pn 0 


Since we have not always Occaſion for inquiring after the 
wiſh Paſſover, but in that Caſe only wherein the firſt Poſtæ- 
Jnoctial Full Moon happens on Saturday, and that in the 
fternoon or Evening Hours; it would in no wiſe be for the 
edit of the Chriſtian Church if they ſhould ſolely and ab- 

| ſolutely 


10. 


\ Aftronomical Calculations of the Equinoxes and Full Moons, bus 


ious Advice of the Emperor Conſtantine che Great; of which 


leaſt in ſome Caſes, to the Jewiſh Computation. Nor will 
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ſolutely ſuſpend their Paſchal Computation. from the 3u 
Calculation, whatever ExaCtneſs it may contain, Which; 

ger ſpeaks of ſo much, and which nevertheleſs the Trad 
of the Fews, which would never have their Paſcha celeh 
about the Days TR [chus they call rhe firſt, fourth 4 
ſixth Day of the Week] by which they begin their Je 

8. e. about the New Moon of the Month 7%, but trangy 
it to the next following Days, and other Irregulariia 
theſe Tranſlations, do not a little weaken it, and draw i fu 
the Full Moon preſcribed of God; ſo that the Jews hy; 
divided into two Sects, ſome (eſpecially the .Phariſces) y 

ther celebrate the Feaſt of the Paſſover on the Days 111, 

the 2d, 4th, and 6th Day of the Week, although the] 

ſchal Full Moon happened on theſe Days: forbidden ty t 
Traditions of the Rabbies.:: On the contrary, others tax 
but little regard to the Traditions of their Maſters, ett 
Paſchal Lamb on that Day in which. the Paſchal Full My 
happens. From which Conſideration ſeveral Learned i 
folve that Difficulty which.Serauohins explains at large in! 
rev. Chrome. P. 1100. viz. in Queſt. 4. Chap. XLI. all 
ing, that when Chriſt eat the Paſſover before his Cruci 

on, he did it according to the Law. and the Preſcription 

Nuaſes, and the Writers of the Sacred Scriptures ; when 

the Phariſees or Traditionaries celebrated it -a Day alt 

Which Difterence, if it continue ſtill among the Jews! 

there are ſome Learned Men who believe, that in the Ti 
of Chriſt's being on Earth, thoſe Tranſlations of the Fe 
by ADV and BAD U were not yet in uſe) it will yet! 
much more difficult to avoid our celebrating the Paſch 
the ſame Time with the Jews: So that it were to be wil: 
that this Condition of doing it had not been fo hotly req 

in the Ancient Church, or at leaſt, when onee Liberty 
taken of departing a little from the Old Law, that it ® 
been extended a little farther. 
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R ibbolvtely, 1 /, bur T'believe char br diy is advi- 
1: or beceffüry, ox Horb, v3. to preſtive, after that 
mel veſfol Schiſm of the Churches, their Concord, which was 


in reſtor d and eſtabliſh'd by the Authority of Conſtantine 
r Emperor in the Nicene Council; to which alſo, in the 
Correction of the Julian Calendar, the Proteſtant States 
a ſpecial regard, as hath oftentimes been faid already: 
xrwiſe, if we may ſpeak the Truth, it ſeems not to have 
n of ſo great Concern, if the Chriſtians had ſolemnly ce- 
ated the Memory of their Spiritual Freedom, and of the 
frrection of our Saviour, at the ſame Time in which the 
eelebrate the · Memory of their Corporal *Detivernree - 
n the Egyptian Bondage: Nay, if, with the Quartadeci- 
rs, all the Chriſtians had been pleaſed to celebrate the Me- 
of our Saviour's Reſurrection juſt at the Full Moon, | 
this very means the Jews had been forced by Accident to 0 
wc e kept that Day holy with us. Nor are thoſe things, = 
tion ich the above-mention'd Chronologer fooliſhly prates of ] 
ning the abominable Corruptneſs of the Julian Com- { 


Wh 
aon, and which is contrary both to Divine and Human 


7s, and concerning the greater Diſturbance of the Church 
e Ich is daily to be feared from thence, of that Moment, 
tthey ſhould impoſe ſo great a Neceſſity of correcting it: 
r fince it was free for the Chriſtians, both to transfer the 
acute th Day to Sunday, and the legal Paſcha in Memory of 
wil Lord's Reſurrection likewiſe to Sunday; the fame Chriſti- 
req Liberty can no longer tranſgreſs againſt that Ceremonial 
w of God, from which they have rightly and actually 
tdrawn kherhfetves. Ard if "the Chriſtians would have 
ar Paſcha, and Feaſt of Chriſt's Birth, immoveable imme- 
tely from the Beginning, and conſequently fix d to a cer- 
n Day of ſome Month; in Lutber s Judgment, and alſo 
ording to the Verity of the thing, they had done much 
ter, than, by ſewing on a new Patch to an old Coat, to 


1%, have 


ave brovghr i it ſo to paſs, that they f 
Contentions / and Schiſms, which, eint 
were too many in the | 

now and then, have ſor: a pat 10 few up: Se 
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Qantiſſa. 


ä 


) Eſides the Ancient Chriſtian Chronologers, r. g. Juliis 
) Africanus, which uſed to be writ out by Euſebiu Caſas 
n. in his Annals; Dionyſius Alexand. who flouriſh'd with 
yrian about the Year of Chriſt 250: Euſebius Pamphil. Cæ- 
rien. afore-mention'd, Famous under Conſtantine the Great, 
d his Children : Theophilus Biſhop of Alexandria, who, in 
he Time, and by the Command of Theodeſius, Senior, or- 
ancd the Paſchal Cycle; Anianus and Panodorus, who enlar- 
ed Chronology under Arcadius Son of Theodeſus M: Cyril Bi- 
hop of Alexandria, who likewiſe writ concerning the Paſcha 
ycle about the Times of the General Epheſian Synod 5 Dio- 
ſu Abbot of Rome, ſirnamed Exiguus, who farther amends 
cus Paſchal Cycles, after that they had been corrected 
y Theophilus, and then by Victorius or ViRtorinus, and under 
hom the Cuſtom began of numbering the Years from 
briſt's Nativity: S. Maximus the Martyr, whoſe Book, 
hich is ſtill extant in the Vatican Library, Petavius faith he 
ade uſe of in the Introduction of his Work de Dodrina Tems 
um; Venerable Beda, living Ammo 739, and Famous for his 
books de Ration. Temp. de ſex ætatibus Mundi, Sc. I fay, be- 
les theſe, and ſeveral other Ancient Chronolopers which 
ard Joh. Voſſius mentions in his Chronology of Mathemati- 

ans, thoſe are eſpecially to be enumerated by us in this Place 
ho for theſe two laſt Ages, from the Year 1500 even to 
e preſent Year, have got the greateſt Fame by their Chro- 
ological Writings, which are ſtill uſed” by the Learned: 
amely, Anno 15 54, Job. Funccius Norimberga-Werdenfis pub- 
d the firit Part 4 his Chronology, and in the 8th Year 

ter the whole, and at laſt corrected and continued it to the 
ar 1580, nay, in my Edition at Mitteberg it is continued 
om the Year 1578 till the following Year i579. Anno 
569 Cvardus Mercator publiſh'd his Chronology, continued 
s 3 | from 


5 


2.90 


fo well of Chronology, as Veſſius athrms, that, in his Judg 


mention d Ægęydius Straucbius, formerly Profeſſor at Witch 
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from the Beginning of the World even to the Year 156 
Anno 1 572 dloyius Lilius was Famous, whoſe Work hq, 
Gregory XIII. appointed to be made uſe of in 3 the 
Calendar. Anno 1576 Abrabamus Buchbolzerus firſt publiſy 
his Iſageg. Chronologic. a While after his Chronological Inde 
from the Beginning of the World to the Year 1580, and 
Years aſter the firſt Part of his Chronology, from the Woh 
Creation to the Deſtruction of Solomon's Temple. Anno 153 
Foſephus Scaliger publiſh'd a Chronological Work at Pars, hy 
it was enlarged much more afterwards at Leyden, and corn, 
ted Amo 1589, entituled de Emend. Temp. Anno 159 
Franciſcus Vieta, a French Man, publiſh'd ſome things aboy 
the Gregorian Calendar, in which he particularly accuſed di. 
wits of his corrupted Calendar, as though he had not unde. 
ſtood the Lilian Papers, in which he had rightly compi: 
hended the manner of reforming the Year. Amo 167 
Diomſius Petavius, a French Man of Orleans e Soc. Jeſ. ſet forh 
1 3 Books de Dofrina Temp. contained in two Volumes: A 
terwards alſo he writ a Ration. Temp. which was divers ting 
corrected and enlarged. He, with Scaliger, and ſince Scaljn, 
(for whom nevertheleſs he had but ſmall Kindneſs) deſerel 


ment, this Science is owing to none more than to theſe tuo 
Laſtly, of the lateſt Writers of Chronology theſe are to k 


whoſe Chronological Breviary was publiſh'd at Witteberg am 
1664, and is eſpecially to be commended to the young Sv 
dentsin Chronology ; and I/aac Veſſius, who for his Paradoxs 
as well as ingenious Novelties, in his Chronol. Sacra, (conce: 
ning which we have remarked ſome things in this Epitom 
is admired by not a few. — : 
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INTRODUCTION | 
o Tus 


NOMONICKS. 


Horologiography. 


1. What ij underfiood by theſe Names of Gnomonicks and Ho- 
N 
Certain Art of meaſuriag Time, or a Scientifick 
| Ratio of repreſenting, by a demonſtrative Method, 
all ſorts of Hours, and other Phznomena of the 
Celeſtial Motions, on divers Superficies, eſpeci- 
ly plain ones, by the help of Light and Shadow, 5. e. of 
phtly delineating Sundials. It is called the Gnomonich Art, 
om the Iron Rods or Indexes put together in the Form of a 
ware, or at Right Angles, to make them the firmer. It is 
o called the Sciaterick Are from o a Shadow, becauſe it 
ws the Hours by help of ſuch Gnomons, or Indexes e- 
cied perpendicularly, or Threads extended to the Poles of 
e World; alſo Phoroſciaterica, becauſe ſometimes it uſeth the 
adows, ſometimes the Light it ſelf, to ſhew the Hours: 
om which moreover tis termed Horography, and, from the 
lineations of ſuch Dials alſo, Horolopiography- 


itome] 


[N 


- & 3. Seeing 
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3 25 Seeing that there #s great Variety of Howrs and Dials, ſay 
eb Gndmonick Art will admit of ſeveral Parts which are very 1 
to be diſtinguiſp d 2 * 55 
Firſt che Hours are generally either equal and the 240 


Parts of one Natural Day, or unequal, and the 12th Pan gh 
only of an Artificial Day, or of every following Night: 
And theſe latter muſt needs vary much, ſeeing that both de 


Artificial, Hays, and the Nights. ſucceeding them, differ | 
their Length throughout the Year. And becauſe theſe Hy 
were in uſe only in former Times, eſpecially with the [ez 
even till about the Time of Chriſt, for this Reaſon they w 
call'd the Ancient Hours; and even to this Day there are Sy 
dials made, at leaſt for Curioſity fake, which ſhew this kiy 
of unequal Hours, by the Shadows of Indexes and Gy 
mons for any Day of the Year. | 


3. But the equal Hours alſo vary much, at leaſt as to the Byj 
nings of numbering them? 55 Do. 


You fay right; and ſome indeed are numbered continul 
juſt from Mid- day from the 1ſt to the 24th, made uſe of 
ſpecially by Aſtronomers, and from thence called Arai 
Horrs : Others numbered from the fame Noon with the Aft 
mical till the 12th Hour at Night, but from thence continu 
to be numbered till the 1 2th at Noon, are called Vulgar Bm 
and becauſe they are in uſe every-where throughout En 
European. Others again, uſually number'd from- the Su 


riſing even to the next riſing of the ſame, are thoſe calldi * * 
Babylonian , others, on the contrary, number 'd from Hg! Bo b 
Sunſetting to another, are thoſe termed the Ealian Hours, Mich tt 
cauſe theſe were chicfly in uſe among the Italians, the fom be Day 
With the Balloons: With which the Norimberg Hour of if, ., 
greater Dial, as they call it, do partly agree, vix. the Dui... tür, 
nal with the Babylonian, the Nocturnal Hours with the hie 4 


in ſome meaſure, but not preciſely ; according as it hathbe 
largely treated of concerning all theſe things in our Chron 
logy, Sec. III. Chap. I. which are to be repeated brief 
this Place, becauſe every one of theſe kind of Hours, © 
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their Delineations, accurately and pleaſantly repreſent fo 
ny forts of Sundials, 'viz;: Aſtrommical, European, Babylon» 
Valian, and Norimberg. | | e 
4. Are tbere any more Varieties of Sundials to be taken notice 
e e ro en e 


914 


e great many: For ſome are delign'd upon convex or 
er cave Superkicies, e. g. on Globes Cylinders, concave, He- 
1, Wipheres, or any other Bodies though never ſo irregular. 


he moſt uſeful are delineated on Planes either movable or im- 
able ; and they are either primary ones, ſuch as are the 
quinaBial, Polar, Horizontal, Vertical, Eaſt, and Weſt ; or Se- 
ndary, as are the Decliners, Incliners, Recliners, and Deincli- 
„i e. ſuch as both decline and incline or recline. To 
hich moreover 1s added another Variation of ſuch Delinea- 
"ns, taken from the different Light, or from the Shadows 
the Bodies produced by this; e. g. Solar, Reflex'd, Refracted, 
d Nodurna or Lunar, &©c. Laſtly, Dials are diſtinguiſh d 
om their larger or more limitted uſe into Univerſal, which 
mu / be made uſe of in all Places of the Earth; and Particular, 
| hich ſhew the deſired Hours no where but under a certain 
d determined Ele vation of the Pole. 


ine. 476 tbeſe all ebe different forts of Sundials then ? 


Theſe are not all yet; for there are ſome in which the 
pht of the Sun, or the Shadows of the Indexes and Gno- 
ons, not only ſhew the different forts of Hours hitherto 
ention'd, but alſo ſeveral other Phænomena's of the Ccele- 
al Bodies together with them; e. g. the Sign of #be Ecliptick, 
hich the Sun is in at any Time of the Year; the Length of 
ie Day made by the Sun at any Time of the Year; he 
ns Entrance into the twelve Signs, on which Days it hap- 


1 dabroughout the Year ; to know the Sun's Height at any 
ah _ of the Day; to ſhew the Longitudes and Latitudes of 
1 rain Places of the Earth on ſome Map, Ge. 

efly | 
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6. In what Order then can all theſe things moſt conveniey l 
$aught? 55 5 
I think the beſt way will be to do it by divers Sediam 
the Firſ# whereof, after the general Fundamentals, ſhall d. 
clare the Deſignation of the Primary Dials on plain Surfxs, 
The Second ſhall teach to delineate the other ſort of Seconk 
ry ones; The Third ſhall explain the Inſcription of the 11 
Signs of the Ancient Hours, the Italian, Babylonian, G. 
The Fourth ſhall ſhew the Deſignations of the Vulgar Hy 
upon Gibbous, Concave, Hemiſpherical, and Cylinda 
Superficies, and upon other Bodies either regular, or n 
manner of way irregular : And all theſe things briefly ut 
ſuccinctly according to our Deſign. : 
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of 4 the Pri * highs 7 Ve "mn Dial = 


0f the General and Fundanenta Rule for drawing 4 
1. What % this 3 Rule FY n Sundials - 1 


ſeveral ways: (1.) By help of a certain Quadrant 
calld a Fundamental one, and divided into ninety 
Degrees, ſuch as may be ſcen' in Fig. I. of the Horography, 
marked with the Letters A B C; and which muſt be divided 
into every one of its Degrees after this manner , tharfrom A, 
as * Center of the Lines AB and AC meeting at Right 

Angles, there be deſcribed, at what Aperture of the Com- 
p es you pleaſe, the Quadrant BDC, which may eaſily 
be divided into 3 equal Parts, if the ſame Opening of the 


T 4 | Com- 


13 HIS Fundamental Rule i is wont to be deſigned 


296 DIL s. 
Compaſſes be ſet off from B to 2; fo that 2 C is one ii 
part of the Quadrant, and 2 B two: Which 3 parts afe. 
wards being tarther ſubdivided each into 3 others, we ſl 
have 9 Denaries of Degrees, to be divided moreover into ti 
half parts, and each of theſe, laſtly, into five very my 
ones. Although, indeed there is no need of this fo laborigy 
a Diviſion of this Quadrant, becauſe any Number of De 
grees, or the Elevation of the Pole of any Place, or of tþ 
Equator, may be taken eaſily by help of the Protractor. 


2- How v thus Menſuration moſt conveniently made, and whit 

are the reſt of the Nefuſſites of al Fundamental Quadrant o 

5 3 * 4 vs; p . | 
The firlt is effected by applying.the Center of the Prom: 
tor to the Point of the Quadrant A, and fitting the Sen 
diameter of the former to the Radius of the Quadrant AC; 
and from C by numbering upwards the Elevation of th 
Equator CD apſwering to the given place, (e. g. with u 
4.0%.) ſo that there remains its Complement D B 49; 
. e. the Elevation of the Pole. Moreover from D havin 
drawn to the Center A the Line D G A, there will be hal 
the more plain Horological Foundation F AE G F, n 
which F A is the Horizontal Line, A E the Vertical Line, 
AG the Equinoctial: Which Fundamental or Rule is repre 
ſented the plaineſt way of all by the Right-angled Triang|e 
Fe gf (Fig. 2.) with the ſame Denominations of the Line; 
which may be larger or ſmaller according as the Occalion 
and Purpoſe ſhall require, for delineating greater or leſſe 
3. Becauſe you have taught us to delineate thi $97 af aft 
4 very plain and moſt eaſy way," ſure there #4 alſo another ne || 
VVV 
Becauſe thoſe more {imple ones are accommodated only to 
thoſe. Indexes, which being parallel to the. World's Axis, and 
obliquely erected according to the Poles Elevation, ſhew the 
Hours by . touching the Hour-lines with their whole Length, 
or rather with its. Shadow : And becauſe the other. fort of 
Indexes, being perpendicular to the Plane of the Dial, com- 
mends it ſelf for its Shortneſs, and the Strength and Firmneb 


chat 


- Sa 


- DIS LEING ab 


it follows from thence ; but more eſpecially for this, that 
9 ſhew the Hours not by the vhole Length of their Sha- 
7s, but only their extream Point, which happens to be 
ch more convenient for ſeveral Dials; for obtaining this 
J a Fundamental muſt be contrived ſomething . atherwiſe, 
f that .manner which Fg. 3. preſents to our ſight, in 
ich BH C deſigns the Meridian, B E the Elevation of 
Pole, with us 492 fr. HG or Hg, che Vertical 
xe; G or 4 the Center of the Earth, and Vertex of 
erect Style gs or GI; fe or FE the Style or Index 
diſtant to the World's Axis; fa'or F A the Horizontal 
ne; 4e or AE the Vertical Plane; and laſtly A G or 


Fo dE 2s 07 aro 
4, 1 wiſh 'theſs were apph d ſome-how before - band, ac leaſt in 
al, to the Horographical Delineations ? To I a6 3,00! 
will do this as well as I can: Vz. The whole Art of 
rography depends (1.) upon this Suppoſirion, That the 
5 by his firſt Motion is carried about the Axis of the 


rid EF (which we conſider as a material Line paſſing 
dugh the Center of the World and the Sun's Orb, and 


* 


urs, and fo projects his Shadow ſucceſſiyely upon freſh 
| freſh places of the Horizontal, Equinoctial, Vertical, 
xr, Ge. Planes; which Shadows projected at every Hour, 


lame returning every Day, will touch them at the fame 
urs, and will coincide with them. And becauſe (2.) the 
ex of the ere& Style I G always falls on the Axis it 
or oblique Style F E; the Shadow of that Vertex G, 
be fame time, will always arrive at any Hour- line at the 
e Moment, in which the Shadow of that Axis, or ob- 
e Style, coincides with its whole Length to any Hours 


* . 


the Equinoftial Fine, and' F E or, 77" the Polar 


quently through that of the Earth) once in twenty four 


bey are deſigned by black Lines, or any how colour'd, 


| elived towards the Pele by 860 German Mile ; bow then cy, 
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5. Bus the 4 of the Wild paſſing through the c, 
obe Earth, ij dun from the oblique Style on its Superſe;, ; 


be talen for abe ſame ? 


Indeed, ſtrictly ſpeaking, the Axis of the World 
Earth, and the Style on its Superficies directed according | 
the Poles Elevation, are not one and the fame Line: | 
as to Senſe, they are taken for one and the fame, by ni 
of the Sun's immenſe Diſtance from the Earth, which , 
cording to Hrbe, is above 1100 Semidiameters of the Fin 
or 7000 according to Ricciolu, to which Multitude on $ 
midiameter of the Earth is not ſenſible ; even as we l 
placed on the Superficies of the Earth, ſee half of the wi 
Heaven, juſt as if we beheld it from the very Center aft 
Earth or World. COU tg: | 


" ». by 
KW VO” —_ pry 
1 5 „ 


C HAP. II. 


Of the Eguinoctial Dial, a well the Upper a 
„5 | Under. 


1. Firſt of af 


5 explain to me thi; Difference of the upje! 
under Equinofiial Dial. RE AA 

S chat is called an Equinoctial Dial which is delinet Ab 
upon a Plane elevated according to the Height of Wl : 

Equator ; and ſince ſuch a Plane (whether it be conlid! ic 

without any Thickneſs at all, or with ſome Thickneß, | 


every-where equal) hath two Faces, one turned toward! 
Northern, the other towards the Southern Pole, yet bod 
them equally elevated; fo on both Faces the like Dials ar 
be delineated, one of which the Sun lies upon only in! 
Summer Time, as long as he continues in the Non 
Signs ; the other in the Winter, after his Entrance by 
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Libra, and as long as he ſtays in the Southern Signs: 
e Former we call the Upper, the Latter the Under Equi- 
2. Teach me now. the Delineation of the upper EquinoRial 


| 


Let thers be drawn, from the Top downwards, the Ripht 


ples, the other Tranſverſe Line CD, cutting the former 
E. From E, as a Center, deſcribe u Circle either of an 


i icrary largeneſs, or at the Diſtance of the Line A G, ia 
one Fundamental Diagram prepared above in Fig: 3. which, 


udrantsor equal Parts. Let all theſe Quadrants be divided 
ch into 6 equal parts, (firſt into 3, and each of 'theſe into 


point of Diviſion, will give the Hour- lines of the pre- 
3. But in whas Order are the Numbers of the Hours to be inferi- 
1 

4A B, below or upon the Hour- line E B, write the x2th 


/ 


our-line, 11, upon the third 10, and thus aſcending back 
wards D and beyond D, 9, 8, 7, Ge. till the 4th Hour 
the Morning; viz. becauſe at that Hour, or a little before 
the Sun ariſeth at our Midſummer, when tis the longeſt 
y in theſe our Countries: And on the Left Hand, from 


a , 3, 4. Se. even to che 8th Hour in dhe Evening, 
jr" Wl Vhich Hour, or a little after it, the Sun ſetteth in our Ho- 


n. But beyond the 4th in the Morning, and the 8th 
dur in the Afternoon, let there be no more Hours marked 
th their Numbers, becauſe that would be of no uſe at all, 


s ng that all the reſt of the Hours throughout the Year fall 
* thin the Night, nor can they be ſhewn by the Sun or the 
11 adows of the Indexes. 


4+ But 


ve A B, (g. A.) and thro the Middle of this, ut Night 


or, on the contrary, firſt into 2, and each of theſe into 
and from the Center E Right Lines being drawn.thro? 


ur at Noon, and towards the Right Hand, upon the next 


309 DIALLING. 
5 mark'd with their Numbers; even as in the Sour 


' rains 24 Hours, there muſt, be 24 Hour - lines . du 


Length, and fixed ſo in the Center of the Dial, that i. 


4. But thers a are other Places of the Earth more Notthuwi;; 
ibich the Days are longer, and therefore' more Hours are mumbel 
at leaſt m the longeſt Days. 

In thoſe Places therefore more Hour- lines are to be deſi 


Places of the Earth, where the longeſt Days are ſhorter ib 
16 Hours, fewer Hour-lines.are to be delineated and mat, 
with their Numbers; but never either more or fewer ty 
the longeſt Day of any Place requires. From whence 1 f 
lows, that in thoſe Climates io which the longeſt Day a 


deſign d on the EquinoQtial Dials, and conſequently on thi 
ac uch ought to be univerſal, and which * * aca 


ann to any Height of the Equator. 


5. Lafth, How v ebe Inde to be order d in thi Bevin 
Dilly 4 And what Poſition ought the whole Dial 10 have ? 


The Index requires no Art, but that it be of a converi 


ndicular on every Side to the Plane of the Dial, u 
ſtrongly fix d in this Poſture. But the Poſition of thei 
ought to be ſuch, that if the Plane be not immovable, N 
already made parallel to the Circle of the Equator, i | 
raiſed according to its Angle with the Horizon, i. e, accori 
to the Complement of the Pole's Altitude, or 40 gr. and 
half; and the Line of the 1 2th Hour muſt exactly anſvet 
the Meridian Line, and the Line of the 6th Hour, withi 
Extreams, muſt preciſely reſpect the Eaſt and Weſt Poim 
The former of which is moſt conveniently performed by k 
of a Triangle formed of an Iron Plate, of Copper, or 
Wood, if with its acute Angle at the Baſe (which mu: | 
equal to the Height of the Equator, 5. e. in our Horizon 
contain 40*, and 30o!.) it be faſtened behind to the Plane 
the Dial, or the former * d upon the ne of t 
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6, What does the m EguinaBtal Dal differ from tho upper © 
As to the thing it ſelf there is little or no Difference; for 
ch the Spaces of the Hour-lines here alſo are equal or com- 


hended under equal Angles, to be found in the fame man- 
2s in the upper; and the Elevation of the Plane, in 


ne Artifice as in the former; and laſtly, the ſame perpendi- 
ar Poſition of the Index, and the ſame Strength and con- 
jent Length of it is required. Yet there is an accidental 
ifſerence e e one or two things; (1.) That the 

pendicular Index here muſt be directed to the Antarctick, 
that of the former to the Arctick Northern Pole. (2.) 
hat ſince the Sun can't reſpect and illuminate this lower 
ane, except that after he is enter d into the Autumnal Sign 
; and ſince the Day, which before was longer, is decreaſed 
neath 12 Hours, there muſt be but 12 Hour - lines drawn: 
d, (3) That the Forenoon Hours are to be inſcribed here 
the Left Hand of the Beholder, the Afternoon Hours on 
Right Hand; whereas the contrary was done in the up- 
Dial: As will be manifeſt to any one that compares Fig; 
and 4 with one another. nd = 
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ich it is deſcribed, 18 the fame, to be determined by the | 


5 
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Index of the Eguinoctial Dial runs parallel with the pi 


Center E, through the points of the divided Quadrant, j 


— — 


A $4 : : vs. ES 
be 3 n « CY 5 * 4 ' , a a II 
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1. What do youeal the Polar Dial ? 

Dr ch: Name I mean that, whoſe Plane, in which i 

deſcribed, being elevated to the Pole's Height, (wit 
49*, 300 is parallel with the World's Axis, or wit 
Cirole of the 6th Hour, and being continued indefnit 
through the lnterſection of the Horizon and Equator in l 
and Weſt, would alſo paſs through both Poles of the Wall 
and with its Index perpendicularly erected upon this pi 
Plane, would run parallel alſo with the Equator ; Like ut 


Plane; as the following Conſtruction will fully declare 
2. Vat then i; the Conſtruftion of ale upper Polar Dial; 


Draw (1.) the Tranſverſe Line A B, (Fig. 6.) andih 
the Middle of this, at Right * another Tranſm 
Line CD, cutting the former in E. From E (z.) z 
Center, at the Diſtance of the Equinoctial Line AG! 
«2, (Hg. 3.) deſcribe a Circle, which the two Lines | 
and C D will divide into 4 Quadrants. One of theſe 
vide into 6 equal parts, and draw two Right Lines touci 
the Circle parallel with A B. If therefore (3.) from 


draw obſcure Lines as far as the Contingent Line, you" 
have in it the unequal Spaces of the Hour Points, which 
be decently ſet on both Sides from the Middle Line C 
as well above as below, into both Contingent Lines. ( 
And laſtly, Theſe correſponding points in both Contiog! 
connected with black Lines, will give the Hour: lines foi 
all of them parallel with the middle Line CD. 
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Fur how are the Hours to be inſeribed bere 2 


Line C D is the Meridian, :and therefore muſt be 
ed above and below with the 12th Hour; then to the 
oF the parallel Lines towards the Left Hand, being the 
10on Hour lines, are to be aſſigned in order the Num- 
11, 10, 9, 8, 7; and on the Right Hand, to the Af- 
xon Hour lines, the Numbers, 1, 2, 3, 4, and 5. 
this polar Plane will not receive either the fix Hour Line 
he Morning or Evening, becauſe the Shadow of the e- 
Style doth then run out. inſinitely; but it will contain 
an Hour before 7 in the Morning, and after 5 in the 
ing, if it hath Length or Extenſion enough from Eaſt 
ell. And the Hour-line for 6% in the Forenoon, and 
the Afternoon, may be deſigned after the ſame manner 
e entire Hour-lines, and as every one of the Lines of the 
rs might have been deſigned, if every Diviſion of the 
rant had been divided by two, and conſequently the 
e into 12 parts. 


Lofily, What # to be abe Form, Place, Length, &c. of the 
? | 


you would make uſe of an erect Index, and perpendis 
to the Plane of the deſcribed Dial, its place muſt be 
ly in E, being as it were the Center of the Dial, where 
ſt be erected perpendicularly, and fo that it may not in- 
or lean to any Side, and the Shadow of this Index, with 
tream Point, ſheweth the Hour at that Moment in which 
es at any Hour- line. But if any one would rather 


Poles, which, with the Length of its whole Shadow, 
coincide with any Hour - line; then upon the Meridian- 


Rods, of the ſame Length or Height with the aformen- 
d erected Index; and its Height or Length ought to be 
Ito the Semi- diameter of the Quadrant E e, or to the 
Ince of the Hour-line 9 or 3 from CD. And upon 
Points, which ſhould reach a little beyond the aforeſaid 
it, muſt be faſtened another Iron Rod parallel wv 

| | ane 
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an Index reaching out and leaning as it were towards 


near C and D muſt be ſtrongly faſtened two ſuch-like 
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Flane of the Dial, which, with the whole Length d 


Rod, a thin and broad Iron Plate, perforated with 
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Afternoon Hours are preſented on the Right Hand, but 
| Forenoon on the Left; the contrary happens in the ly 
one, becauſe tis objected to the Eye looking Southward, 


the Quarters of the World, they have a different Poli 
as alſo have the upper and under Planes themſelves, 
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manner, that the 12th Hour C D may preciſely u 


Shadow, muſt agree with the Hour- lines; or inſtead d 


Hole preciſely in the Middle, through which the Light 
Sun falling, may. ſhew the Hours by a round Spot of t 
Sun's Light, which will thus preſent that which is truly; 
properly called a Sun-dial. | | 


5. In what doth the lower Polar differ from the upper ? 


_ Firſt, Indeed the Deſignation of the Hour-lines is the 
as in the upper; but beyond 63, 7, and the Sch Hour i 
Afternoon, and 4, 5, and 5+ in the Forenoon, this þ 
Plane receives no others, as being of no uſe, and therek 
Fig. 7. they are only prick'd down without their Nun 
becauſe this Plane is illuminated by the Sun but in those 
Hours, and that only in the Summer; but after the 
Entrance into Libra, even till his return into Aries, it pq 
tually lies in the Shadow. _ Secondly, Whereas the upper} 
is preſented to the Eye looking Northward, and therefar 


having the rifing Sun on the Left, and the Welt mi 
Right. Third, The Indexes are fixed after the ſame 
ner and Artifice as in the upper, in reſpe& of the Plans 
which they are ſer up; but in reſpect of the Horizon, ai 


6. What Poſition then do theſe Planes, and alſo their Ini 
require? | 
The Plane of the upper Dial requires a reclin'd Poli 


from the Vertex back to the North, by an Angle equalt Win: 
Height of the Equator, (with us 405 gr.) and it reſpeꝶ f Re: 
South upwards and forwards, The Plane of the lower tbe 
requires an inclin*d Poſition towards the North, and dt 


ted according to the Pole's Height, (with us 4934" 
ſpecting the Horizon downwards; both of them after ſ 
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Plane 


On, 4k 


t Polit 


the Meridiati Fs The | lar Index 0 ; 

Dal is erected e che Heaven, in the lower one 
drected towards the Earth: And the aforefaid Poſition of 
m both 1s obrain'd' 'by help f 4 Right-angled Triangle cut 
+ of an lron Plate, or of Copper of Wood, if wich its 
te Angle at the Baſe (which is equal to the Pol&s Eleva- 
n, (i. e. with us 49 gr. 30.) it be faſtened to the Plane 
the under Dial or Back of the upper „or if this be fd 
on its Hypothenuſe. An oblique = dep is. directed to the 
raed Pole ; and if, inſtead of this, a parallelogram, or 
de ſolid Plate, be faſteried upon the 1 2th Hour at the 
jc Heigbt, the us one of * Shadow will RG > 


ber. | 


Er the g 4 5 


f ent We Di 


Wie Dil rj thy hich her ths Nas? 9 


HOSE whoſe Planes are cured Croft co the La 

or Weſt, Tbey are alſo called by ſome. Meridian 
o becauſe the Superbcies, in which they. are deſigned, 
parallel to the Meridian Circle, or rather coincide with 
Meridian: Whence alſo it is, that neither of them con- 

or can the 12th Hour at Noon; becauſe the 


dows of the 1 exes, -at the 12th Hour, infinitely run out 


llel wich the Planes of both Dials, and 8 are not 
mo ay ge ſelf, like as in the Polar Dials, for the 
on, t our both in the Mording and Evening 
ihe bador (hemm by he Shadows of the Indexes. And 
2d the Polars, not anly in this-but in ſeveral other things, 
like the Eaſt and We Dials: Nay, as to the Hour-lines 
their Diſtances, che Eaſt Dial is no other but the right 
lon of the . Polar, (Big, 6.) cut off at it. were from 
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_ Tranſverſe Line, which afterwards may be placed para i 
the Horizon, where we would apply the deſcribed Dial. 1 


H. (3.) From C draw CE perpendicular to CH 
and from the Fundamental Diagram {Fig. 3.) take the Eqi 


the Quadrant of a Circle, touching the Line C H in 


thing elſe but the left Portion of the Polar, with all U 
Hour - lines from 2 in the Afternoon incluſwely, except ig 
= require pan Poſition, any 7 A Inſcriptin 
Numbers; as the comparing of Fig. 6. with Fx. 9, 
10. will teach. e 9 5 
2. Thet the Poſition, u 406 ebe Inſeription of the Num 
may appear more rightly in both, explain now firſt the whole by; 
—— , 
For the Genuine | Poſition of the Eaſt Dial, (i.) din, 
on a Plane, or a Wall reſpecting the Eaſt preciſely, the Lin 
FH G at a Level, 3. 6. exactly parallel to the Hori, 
and draw in Paper, or any other portable Plane, the li 


on this Line, (2.) from any Point of it, v. g. H. ſet d 
with the Protractor, the Angle CH G, equal to the 
vation of the Equator, with us 40“, 30/; and in the Lis 
H C choofe out the Point C, ſo that there may remain Spur 
enough for the Hour - lines to be drawn downwards town 


noctial AG or ag, (vix- according as the Deſignation d 
the Dial is deſired larger or ſmaller;) and by help of ti 
being transfer*d from C to E, and from E to D, deſerh 


and beginning from hence, divide it into 6 equal Pan 
Trough which Points of Diviſion (4.) having drawn Ry 
Lines even to the Contingent Line C H, you will have ll 
Hour Points, which muſt be decently transfer d into the opp 
ſite parallel drawn through D. For inſcribing the Numbs 
let this be noted; The ſame Line C DE, which wst 
12th Hour at Noon in the upper Polar, in this Place it 
Line of the 6th Hour, and the next above are rhe 5th 
4th ; but below the 7tb, 8th, gth, ro, I Ith, and halt 
ter 11. 1 Ie 
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3. Without dbubs the De 
6 0 | 
Altogether like it ; ſo indeed, that the Eaſt being already 
(cribed, if it be ſeen on the oppoſite. Side of the Paper, 
th theſe ſame Lines appearing through, the Paper, it repre- 
ts the Weſt, only the Inſcription of the Hours varying, 
the comparing of Fig. 9. and 10, declares plain enough. 
x here alſo (1.) the Horizontal Line FG H is drawn: 
) From the Point H here alſo is made the Angle DHG 


e Right Hand; whereas in the Eaſt Dial it ws made on the 


Dial. (3-) Upon the Line C D, def: with the like 
tion, from the middle Point E, is deſcribed a Quadrant 
faded into fix equal Parts; and through theſe Points of 
vidon, (4.) by drawing Right Lines, the Hour Points are 
und upon the Line of Contingence D H, which likewiſe are 


be connected by Tranſverſe Parallels. For inſcribing the 


our; but in the Afternoon (as in the Faſt, it denoted the 
h in the Morning) and the two next above this the 7th 
our and 8th in the Evening; but below it the 5th, 4th, 
Wd, 2d, Iſt, and half the 12th or before the iſt, Sts 


4 Which 6 the way of erefting the Styles ? 


Jut the fame as in the Polar: For (1.) there is erected 
ber a ſingle Style only equal in Height to the Radius of the 
drant, or to the Diſtance of the 3d Hour from the 6th : 


ranſverſe Rod, whoſe Shadow coinciding with the Hour- 
3, will ſhew their correſponding Hours: Or (3.) a Tranſ- 
re Iron Plate is ſer up, letting in the Light of the Sun at a 
laſtly, (4.) In the ſame Tranſverſe Plate one Hole only 


Light falling, ſhews the Hours among the Hour-lines. 


mneation of che Weſt Dial 1 lk 


z. 10) equal to the Height of the Equator, but towards 
Hand, vx. in reſpect of him that look on the Plane of 


be transfer d int the oppoſite Parallel drawn from C, and 


umbers, (F.) the Line CE D here alſo denotes the 6th 


0 (2.) upon two Props of the ſame Height is faſtened 2 


ptch, in the Middle of it upon the Hour- lines lengthwiſe, 
ing upon the middle Point E, through which the Point 
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5. bs there” any thing elſe to be adviſed about the Eaſt and 7 
Dials d ES „ | 


Nothing indeed that 1 know of, except that their Pla 
in the immovable ones ought to be found before the Deines 
on to look due Eaſt, and Weſt; (which may be obtain d 
help of an Inſtrument teaching to find the Delineatiog 
which, as to its Make, and the way of uling it, ſhall be ch 
ſcribed hereafter;) but immovable ones it may be dire 
by the Guidance of a Quadrangular Compaſs, fo that ü 
Plane of the Dial may be placed preciſely under the Meri 
an, and the ſingle Style being faſtened perpendicularly in | 
may exactly reſpect the Eaſt Point; and by help of 21; 
oh the Line FHG may exactly have an Horizontal N 
tion. . eee 


. if , 
— — _—_ * 


— 


A v. 


7 


Of the Horizontal Dial. 5 


I. Hhence doth thi Dial take its Name? | 
ROM the Horizon ; becauſe its Plane, whether it | 
immovable or movable, ought, always to be parallel 

the Horizon; 5. e. it muſt be ſet to a Level. This Di 
the moſt perfect of all the reſt of the Sundials, becau 
ſhews all the Hours of an Artificial Day, none excepied, 4 
may be illuminated by the Sun throughout the Year, if ths 
be no accidental Hindrance; which two Conveniencies nod 
ther hath among all the kinds of plain Dials. Whencedl 
it is, that all the reſt are double and oppolite to one anothe 
ſo that thoſe Hours of the Day which one, can t ſhev, . 
other may demonſtrate : But this one Dial is ſingular, f 
can't be match'd, becauſe, as hath been ſaid, tis the only" 
that can preſent all the Hours of the Day. 


— 


2. 
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2. Pele Wr id 111 Deljnea rom Feind, | ? ;6 : * FN | 7 


By thode wich follow: Cr.) Draw two Right Lines y 
ly in the Middle of the Plane (ee Rg. 11) AB, from 
Top downwvardszihnd C D- from 3 Left Hand to the ; 
gut, eroſſing eachiether ät Right Angles in E. (2.) þ 
hm "this Point E, { which 8 from the F undamental: "MY 
practi in Fg. 3. is marked Witti the Letter 4) at the Di- 
kee of the EquindRtal Line g 45 deſcribed the Quadrant 
a Circle; and being deforibed and accurately determined, 
vided inte 6 equal Parts,” Throygh « each of theſe” Peifits 
[Diviſion (2, are drawn obſcure Right Lines, as they call 
m, events the*Traifverſe Tine C , which, ben tbeſe 
done and ſuppoſed, is called the Line of Contingenes 4 | 
bus will there be had in this Line of Contingencè the After { 
pn Hour-yoints,,. to be transfer'd..ig their order into the o- | 
xr Side of it from E towards C at the fame Intervals. 
eſe being obtain d (3.) from E or 4 towards A, from | 
aforertiention'd Fundamental Diagram transfer the Hori- k 
ntal-Line «f; that ſo the Point F may be gain d, as the ö 
nter of tie Dial, from which Right Lines being drawn 
ugh every Hour: point, there Will be ſur Right Hour- 
Wc: on'bbth Sides the” Meridian Line, which in the mean g 
ie are to be marked with obſeure Lines, till ſome circular, 
oval, or quadrangular Ambit be ſhaped out N 


rr REES. IE: . LR 


her it Mor Pancy; in which they muſt ne; for then f 
ale be marked with Ink, or r Red Colour. 2007 N a | 
8 L 40 TEE Grinder . 20 22 » 144015 a N 
decnüt . 3 we ile hne dhe Hours 10 me, ee ; 
oy dre che gt B. denotes the Meridi ian, as hath! 56 n 


„to us towards A and at the lime time facing 

South; "th Mok Ar. this Mendian n_ Lit ne below” B "and 

within. the cireglarLimbor Ambit,” there "muſt; 1 2 in {cri- | 

N the I 2th Hout at Noon +. And from 1 benice, Fon from the Line 

B on the Right Hand t. to Wards U, gte 1 5 the Fores 

8 Hours P, 0, 97. 8, 97 5; 00 the Left Han 40765 
& C che 4 ternook” Hours 1, ” r . 1 But 


air in this Dial there may) Yet be er d the Sun, or 
V 2 dy 


* — 
r 


3 — - I 4 [£ L I N d. 
by the Shadows of the Indexes, at leaſt i in the lon geſt Dn 
four Hours more (in our Horizon) ix. two before the fl 
in the Mornit and two aſter the 6th in ben 
other Places allo, as in Sweedlend fix, in others more; ) the 
fore for the Hours before the 6th in the Morning only pa 
duce the Line of the 4th Hour in the Afternoon, which w 
give the 4th in the Morning; and the Line of the 5th} 
in.the Afternoon, which will give the 5th in the Moni 
And on the contrary, the 8th and:7th in the Forenoon bo 
produced, there will be had on the oppoſite Side the 7th u 
Sch in the Evening; and in the Northern Horizons, u. 
Seockolm, the 2d in the Afternoon alſo produced, will greg 
the oppoſite Side the 3d in the Morning; and the oth: in 
Morning produced, will give the 1 in the tom: and{ 


in the others. 
4. What an, morener 4 „ 


dexes ? 


The oblique Index ( 19 is either to * faſtened i in the Ca 
ter F ſo, that being parallel to the World's Axis, it maji 
cline towards us T at B, according to the Angle of t 
Pole*s Elevation, (with us 49 gr- 30, which Inclination i 
Triangle f 4 e may direct, [preſented apart in Fig. 11.1 
whoſe Form an Iron. Rod muſt be bent, according to the i 
gle fea, or eag in the Eg. it ſelf, and faſtencd in 7 u 
4. Or (2.) an entire Triangular Plate Vea or Fg a fas 
after the ſame manner; which, with the Shadow of its H 
pothenuſe, will touch the Hour-lines as well as the : 
mention d Rod Fe, or the ſhorter one Fg, (as in the Fg. 

the Dial N ſelf:) Or (3.) a Plate Gate | A 6 ; 
ted after theſame 1 manner, but 'in the Middle of its Len 
baving a Notch, through Which the Light of the Sun 1 be 
coincides with the Hour-line Or laſtly, (4) a fret f Os 
dex is faſten d in it, Nagy with the Shadow of * 
touching the Hour lines ucceſh Ively, will, Thew the | Ha 
And. indeed the Place of this. 9 in the 'Dial.i is the Pol By: 
#, to be determined by the Diſtance fs 5 7 from 
Fundamental Diagram; and its a is 5 8. n. 


/ 
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9. Wha le here 1 be , 


The Dial ou ht to have 2 decent Poſnion, if it muſt ſhew 
Le to obtain which in portable and movable 

. U are — 58 finiſhed and delineated, two things are 
Rd: {1.) That they be placed at a level, and prall 
the Horizon as much as poſhble 2) That they be right- 
ee to the Line - the 12th "Hour, by help of a 
Compaſs applied to it; ſo indeed, that the 
the Dial F, or E J the Dial A, may pre- 


= 
| held the South; and the Point of the 32th Hour, 
the Part of the Dial B, may exactly reſpect the North. 

 inmovable Planes both wels things muſt be performed 
ore the” Delineation of the Dial; viz+ that they may ex- 
ily be Horizontal by help af the Level, and in theſe being 
vs placed, the Meridien Line muſt be ſought as the Line 


„ ; x 
E ö 9 4 F BEV ' 

; 1 — ] 1 0 | a , 27 | 
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A LL thoſe are called Veeriala, that are Icſeribed upon 
Planes . ereCted perpendactilacly upon the Horton; 
V if we imagine them to! & — np would paſs thro 
be Zenith or Vertical Point. MH theſe ——— contain 
reat Variety, big. according as With their Plane they reſpect 
us or the other Quarter of the Horizon. © E. g. There are 
10 the four Vetticals, which directly reſpect the four Quar- 
ers of the World or Hola the Eaſt, Weſt, South, and 
orth ; of which the two firſt were deſcribed above in Chap. 
I. under the N ame of the Eaſt and Weſt Dials 3 but the 

| EO. | wa 
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two latter are thoſe which we ſhall explain in this preſegt 
Chapter. But (2.) there are innumerable others which pag 
through the ſame Vertex, but don't reſpe& the Eaſt or Weg, 
South or North, but look towards ſome other intermediate 
Quarters, and decline from thoſe Planes which directly re. 
ſpect the South or North, Eaſt or Weſt, by ſeveral Degrees 
more or leis, thence call*d Decliners ; of which we ſhall treu 
hereafter in a particular Section. A re ol en ol 


2. How then # the South Vertical Dial delineated d 


Having (1.) drawn (on Paper, or a Wall looking pre- 
ciſely towards the South, the Line A B perpendicular to thy 
Horizon, (Fig. 12. and another tranſverſely C D, at Ripht 
Angles very nearly through the Middle of it; ' wiz: fo that 
there may remain Space enough above for. determing the 
Center of the Dial e. (2.) From the Point E, where AR 
and CD interſect each other, ſet oft downwards E g or ag, 
the Equinoctial Line taken from the Fundamental Diagram 
in Fig. 3. and with this from g, as a Center, deſcribe the Qu- 
drant of a Circle on the Right Hand or the Left, which 
muſt be divided after the uſual manner into ſix equal Part, 
(3.) And through every Point of Diviſion let there be drawn 
obſcure right Lines as far as the Tranſverſe Line CED, 
which here repreſents the Line of Contingence: Thus wil 
there be had the Hour Points on one Side, which afterward 
muſt be transfer d into the oppoſite Side. (4.) Take fro 
the Fundamental in Fig. 3. the Vertical Line a e, and here 
alſo let it be ſet off from « to e, for obtaining the Center of 
the Dial e: From which, (5.) and laſtly, right Lines drawn 

through every Point of::Diveſien found in the Contingent 
Bid Line CD, there will beithys:had the Hour Lines themſelve: 
% for the South Vertical zimeent that the Lines of the 6th Hou 
lie With the Line of Contingence 


are to be drawn para 
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Veſt, . gecauſe the Plane of this Dial reſpects the South, and is 
Crate Fa ad” any one that looks on the Dial with his Face to 
re- North ; tis plain that he will have the riſing of the Sun 
-grees BN on his Right Hand, and his ſetting on his Left, and conſe- 
tren q ntly that the Forenoon Shadows fall on the Left,” the 


Iternoon Shadows on the Right. Therefore at the lower 


een at the next Hour Line on the Left Hand the x xth Hour, 
pte erwards the reſt of the Forenoon Hours, 10, 9, 8, 7, 
fo th 11 6 3 for the Hours before this th, vix. the 5th and i 4th, 
Rigbt ren in the longeſt Days, can t be preſented on this Plane, 
o ter be wn by the Shadows of the Indexes, becauſe the Sun 
1g theftefore the 6th lies as yet behind this Soutb Plane, and ſhines 
re Aa the North Dial on the Back of it. In like manner on the 


or et Hand are marked the Hours I, 2, 3, 4, 5, and 6; 
iagtam bu the Hours beyond theſe, the 7th and 8th in the Eyen- 
x Qu. g, fall alſo behind this Plane pn the North Side, and with 
Which 


be two om Hours 4 and 5, conſtitute the North Ver- 
cal Dial. : a = 5 . 5 = 31 — 


4 Then without doubt it vil be an eaſy thing alſo to defin theſe 


| Parts, 
> drawn 


* 4 


CED | JR r bf Ba: 1 8 
as vi Morning and Evening Hours en ib. North Fee,: 


er ward 
ke fro 
nd bete 
enter ob 
es drawn 
ntingent 
jemſeive! 


It will ſo; for in the South Vertical it ſelf, if the Morn- 
ig Hour Lines 7 and 8, alſe 5 and-4 in the Afternoon, be 
fotraſted into the oppoſite Parts (as is done in Fig. 12. a 
oe with the prick'd Lines) there will be had alſo the four 
| naining Hour Lines, together* with the Lines of the 6th 
dur which are common to this Dial; to which nevertheleſ 
e Numbers of the Hours are to be written interchangeably, 


Sth Hof for the produced Afternoon Hour Lines of 5 and 4, the 
KIN gene Uumbers 7 the produced Forendon Lines of 7 and 8 and 


Ir the Prolongations of! theſe: alſo, the Numbers of the 
mer: So that by this means, if this upper Portion af the 
uth Plane being cut off with its Hour Lines, and the leſſer 
umbers written to them, be transfer'd into the oppoſite 


oth Plane, we ſhall have a North Vertical Dial delinea- 


23. Bu a 
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ted with that Face, as is ſeen in Fig. 13. For looking on thi 
with our Faces turn d to the South, we muſt needs have th, 


Morning Hours, the 4th, 5th, and 6th, on the Right Hand, 
and the Evening AB, te: rg nh, -_ wh on the 


4 Cy . Bur there ave ſame cg fil be 4 oo ra 


| The lade here alſo i ether Hit, blique, N 
in the Center 6, fo that being parallel to. ie Aris of th 
Worlds in toe South Yao it may hang toward 
ww lorth, on contrary, it "may be recling 
ek upwards, in both Caſes by an Angle m r th 
Plans of the Dial at e, equal, not to the Pole's Elevation, b 
| 1 5 che of the Equator (Lich u ogg. 380.) vbi 
5 Inclination the Triangle fo e, ted "in Fig. II 
may direct; in whoſe Form an Iron Rod may be bent a0 
dordig to the Angle Fes or g ea in the preſent Fg. 1 
and f. in „ and £: Or (2.) an entire triangular Pl 
g ge or e, faſtened after the fame manner, which m 
5 * the Hour Lines with the Shadow of its Hypothenu 
f, or the ſhort one eg, (as in Fig, 12. and 13.) Or (z 
Aa a Bode oy broader Plate, either hanging after the fan 
manner in the South Vertical,” or extended opwards, 25 int! 
Not, but having a Notch i in the Middle of its Lengt 
through which the Light of the Sun it ſelf may coincide vi 
the Hour Lites, or at leaſt a ſmall Hole in wig Middle of 


„ may ſhew the Hours by. à Spot of Light fall 
Lines; w hich we have forgot 


th ＋ it upon the Hour 
7 above about the ee. Dial: Or lat, ( 
ight Index is ſet up, Which touching the Hour L 


by its Shadow ſucceſſively, ſhews alſo the Hours. 
the place of this Index in both Verticals is 5, to be deterwi 
Diſtance e 5: ſought 5-6 F W 


by 
| eee *. Mm ae 
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6, Does there yet remain any thing to be adviſed about the 
um of theſe Vertical Dials > 


Nothing indeed in the immovable ones, whoſe Planes are 
ppoſed to have already a due Site and Perpendicularity. 
ut in the movable ones there ought to be a due Diſpoſition 
dthe Meridian Line, which is — obtain d by help of a 
tadrangular Magnetical "Cormpaſs, This one thing is yet 
)be taken Notice of in this Place; if inſtead of the Vul- 
xr foulding Compaſs (which comprehending an Horizontal 
dd alſo South Vertical Dial, with one and the ſame Thread 
ws the ſame Hour at once in them both) in the Place of the 
uding Thread there be uſed a ſmall rough Style, which 
uy be put through the Center of. the Vertical to the Center 
the Horizontal through ſmall Holes, as often as there ſhali 
occaſion, and reaching out a little way from the Back of 
Vertical; then in the Back of this * North Verticay 
uy be "Y Selene 15 


38 
. * 


0 CHA P. 


1 


IF N 


gs DIALLING. 


"CH AP A 


F 5 
be compendiouſij, iu one E Fig Krk, al dep Did 
j 1 K. ibel apart. ... 
1 ; . 5 5 . eg iN Fit 1 1 2 5 
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ae, Sh Al 5546 Is ket itt 5.9 1 


WEN a U. = — bad „ F, 
| having! (in Fig. 14) drawn ctoßwiſe, and at rig 
Auge "the right Lines A B and C cutting each other! 
; at the Diſtance of the Equinoctial Line ga, taken fro 
the Fundamt ental Diagram i in Fg. 3. deſeribe an 'obleureCicd 
and beginning at the Line oy or C D, divide it into fo 
times 6, or 24 equal Parts: Right Lines drawn from t 
Center g to every Point of the equi · diſtant Diviſions, wi 
give 24 Hour Lines; out of which chooſe as many fi 
both Sides the Line A B or aga, and let them be FA 
with a black or red Colour, and marked with their No 
bers, as half the longeſt Solſtitial Day contains Hours (wi 
us 8) for the upper Equinoctial; and half the Length oft 
Equinoctial Day, which is every where ſix Hours, for t 
lower Equinoctial Dial: So that to have both Dials exa(t 
compleated for uſe, there remains only the convenient Heig 
of the Style to be erected, and fitted perpendicularly int 
Center g, and the erecting of the Planes according to 
Height of the Equator 3 a8 we have _ at large 
= Chop. IL 6 | 


dat Dial 1 * muſt conveniently deduced from 
Equine 15 


II chro' both Point a of ws I bo Hour, there be dra 
Parallels with C D, as two contingent Lines, and in tt 


| there be continued on 9 Side the Hour lines of the Eq 
nov 
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"otial in 12, 11, 10, Ge. before, and 1, 2, 3, 4, Ge. 


ner Noon; there will be had the Hour Points of the upper 
Polar, and theſe connected by the tranſverſe Lines 7, 7; 8, 
$, Se. the Hour lines themſeves of the ſame upper Polar, 
nw two only in the Forenoon, being left 7, 7, 8, 8, 8, 
and 5, J, 4, 4 in the Afternoon, all the intermediate ones 
being neglected or blotted out; there will be had alſo the 
pwer Polar Dial; as Fig. 6. and 7. from Chap. III. do ſhew. 
Nor doth there remain any thing elſe, but that all the reſt 
f thoſe things which were adviſed in the ſame Chapter, 
{ rightly inſcribing the Numbers of the Hours, of the due 
Potion of both Dials, and laſtly, of the various Diſpoſition 
the Indexes, be decently applied here. 


3. And are the Meridian Dial, i. E. the Eaſt and wi, like= 
jſe derived from the preceding ones ? „ 


Nay even in the upper Polar they are both already actually 
pntain'd: For the right Side of Fig. 6. from the Hour line 
3, even to the 10th Hour line in the Forenoon, preſents at 
ice an entire Eaft Dial; only thoſe things being changed 
dich ought to be, v5x. the Poſition and the Numbers of the 
ours. For the 12th Hour at Noon in the Polar is the 6th 
orenoon one in the Eaſt Dial, and the next on the Right 
ind are the 7th, 8th, yth, Ge. but in the Evening; and 
two next on the Right Hand 7th and 8th, and the reſt 
the Left 5th, 4th, 3d, Ge. are the foregoing Afternoon 
Jours ; and * the whole left Portion of the upper 
vlar is, as to the thing it ſelf, a Weſt Dial, only thoſe things 
ng alter d which ought to be; as hath been ſaid already 
part, _ is partly to be ſupply'd from Chap. IV. and from 
14 9. and 10. 


4+ Dab abe Horizontal alf readily flow from what # already 
1 5 6 


Yes as eaſily, nay as eaſy as poſſible: For the Horizontal 
e af taken from the Fundamental in Fig. 3. transfer d from 
lower 4 into the Meridian line in F downwards towards 
pives the Center of the Horizontal Dial, from _ 

| bt 
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Right lines drawn to the lower Hour Points of the pol 
give the Hour lines themſelves in the Horizontal ; excepth 
the 6th Hour lines of the Forenoon and Afternoon, wi; 
are to be drawn parallel with the Line C D; and the twob 
fore and after the 6th, which are had only by producin 80 
4th and 5th in the Afternoon on one Side, and the 7th w. 
the 8th in the Forenoon on the other Side; as Chap, IV. 1 
the 11th Eg. adjoining to it declare at large. 


5. Then the Vertical Dials alſo, both the South and North, 
believe may be adjoined & eq to the former in the ſame Selene 


| You need not doubt of it: For this Vertical line 4 fougt 
from the Fundamental Diagram in Eg. 3. transfer'd he 
from the Point 4, upon the Meridian line A B, towards 
in e, gives the Center of both Vertical Dials ; from whi; 
Right lines drawn to the upper Hour Points of the Pal 
give the Hour lines themſelves in the South Vertical; exc 
| both the 6th Hours, in the Forenoon and Afternoon, whi 
are to be drawn paralled with the Tranſverſe line CD, 2 
with.both the Contingent lines. Now for the North V. 
cal, beſides the fame two 6th Hours, the 4th and 5thin t 
Afternoon are produced, that ſo the 7th and 8th in the Eve 
ing may be bad; and the 7th and 8th in the Morning, t 
the 5th and ,4qth in the Afternoon may be had. Morea: 
thoſe things which were largely treated of in Chap. V. ab 
the Poſition of both Dials, and the various Forms, &. 
the Indexes, are alſo to be apply d here. 
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SECTION II. 
The Secondary Sorts of V ulgar Dials 8 | 


t. 


— a —_— — — 


CHAP I. 


uching the way of making, and alſo the uſe of the In- 
Ferument to take Declinationsg. 


1. What do you mean by the Secondary Sorts of Vulgar Dial: 4 


in Mean thoſe which either (1.) with the former may come 
under the Name of Horizontal or Vertical Dials, but with 
85 U this Addition of Decliners; or (2.) which have ſome Affi 
reo with the Equinoctial and Polar in this, that they are delinea- 
on Planes inclined from the Vertex either forwards and to- 
rd the South, or backwards towards the North; or, (3.) and 
iy, participate ſomething of both Accidents, both of Dedli- 
tion and Inclination: So that by this means three diſtinct 
ids of Secondary Dials may be conveniently treated of in 
many Chapters thro? their ſeveral Species; I. the Decliners 

to be diſpatched in Chap. II. of this Section; II. Thoſe 


dich are properly call'd Incliners, but the latter . for | Diffe- 
Wee fake, Recliners, are to be more diſtinctly explain'd in the 
SH. And III. and laſtly, thoſe which both decline, and 
e or recline, which for Difference ſake, we call Decli- 


J. 


lich are inclined forwards or backwards, the former of 


2. But 


— r EEE NE - 2s 4 
— — 422 7 — 
£2 . : 2 4 = ä r ht te by 
* uae we + — rus 22 Su "F- SD reac RY — 
, N Se te hs 7 ene ds Ao... . — S n 


ꝶ＋kñͤ— !A TIE tu. == 
: — 


. 
rr 


— 


a N 1 Dr — — —— 
r 2 l 
* 13 e a o © af 3 
* vow nr echo Ee An — __ 
—— Pe: we . w—_ 
. = 


— — , oo. Bp er 
INS. . KEN CS 


— 


. INE 
> — 4 Do — 


328 871117 N 1775 _ 


2. But bow can theſe various Declinations, Inclinations, yy; 
\ nations, and the reſt of the Variations of the Planes which a, | 
receive the Dials, be known © | 

| They are known and eſtimated by help of a certain per 
liar Inſtrument, which we deſcribe here as to its Fabrick an 
Uſe, called from its chief uſe a Declinatory. Its Make ; 
this: (T.) Let there be got ready a Quadrilateral Board 9 
hard and ſolid Wood, about 12 Inches long, 8 broad, and 
thick, and formed on every Side exactly at Right Angle 
which we defign in Fig. 15. with the Numbers 1, 2, 3, 
at the four Corners: (2.) Draw thro? the Middle of t 
Breadth of the Board the Right line A B, parallel with d 
two Extremes 1, 4, and 2, 3: Thro' this (3.) draw an; 
ther croſswiſe E F, diſtant from the Edge t, 2, one Ind 
and cutting the former AB in A: (4) Placing the Con 
paſſes in A, deſcribe, at the Aperture of about 5 Inch 
the Semicircle CD G, and two others nearer the Cents 
for the Degrees and Numbers of Degrees, at leaſt eye: 
tenth, which are to be written in them after the uſual m 
ner: (5.) Divide each Quadrant of the outmoſt Circle G 
and GD into 90 Degrees, after that manner which 
have taught in Seck. I. Chap. I. Queſt. 1. beginning to nun 
ber them on both Sides from G towards C, and towan 
D: (6.) Let there be got ready a ſmall Rule, ſuch a 
ſeen at , which may be eaſily faſtened in A. with a b 
Pin, and taken out at pleaſure, and readily turn d aba 
and moreover a Thread with a Plummer at the End, whic 
as Occaſion requires, may be ſuſpended at the Nail or Pin 
And, (7.) and laſtly, for the uſe of this Declinatory then 
need of a Quadrilateral Magnetical Compaſs, ſuch as may 
ſeen at K. 5 


3. What ij the Ofe of this Declinatory Inſtrument ? 


Generally it conſiſts in this, that by ns help may be er 
min'd the Condition and Poſition of any Plane, Wall, 
equable Superficies, on which any Dial is to be defigne 
viz- Whether it is Horizontal or Vertical, or North or Soul 
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+ Eaſt or Weſt, Ge. or whether it declines either from the 
yertical South or North Plane, to the Weſt or Eaſt ; or from 
de Eaſt or Welt to the South or North? Alſo; whether it de- 
{ines from the Herizontal Plane upwards or downwards, to 
tte Eaſt, Welt, South or North, or any of the intermediate 
uarters 2 Alſo, whether it inclines either from the Primary 
Vertical! Plain to the South, or be'reclin'd to the North? Al- 
, whether, and how much it hangeth Forwards or Backwards 
om ſome vertical declining Plane? Almoſt by innumerable 
Caſes; of which nevertheleſs we ſhall only conſider the 
chiefeſt» : 1711 


4. bn the firſt place then, How the Examination of the Hori- 
meal and Vertical Plain performed * | a 
To the Pinn or Nail (Fig. 16, Numb. 1.) in the Centre 
« the Declinatory hang a Thread with the Plumet B, and ap- 
ply the longer Sides (3, 4.) of the Declinatory to the Plain, 
which is to be Examined, which done, if the Thread always 
hangs upon the Line AB, wherever you turn the Board of 
teDeclinatory about upon its Side 3, 4; then tis certain that 
be given Plain is truly Horizontal and compoſed to à Level. 
ut for the Examination of the Vertical Plain, apply to it the 
me longer Side 3, 4, Numb. 21, with the Thread hanging 
om A; or the ſhorter Side 2, 3, Numb. 3, which thread, if 
thang preciſely upon the Line A E, or A F, or in the Caſe in 
umb. 3 upon ab, it ſhews, that the Wall or Wall-like 
Pane, is exactly Perpendiclar. But if the Thread digreſſeth in 
e firſt and third Caſe from the line A B, or in the ſecond Caſe 
om the line A E or AF, tis manifeſt, that the propoſed Planes 
eyate fo much from an horizontal or vertical Poſition; Which 
viation, is meaſured by the number of Degrees, intercepted 
tween the Thread and the aforeſaid lines AB or EAF. 


5. Secondly, How do you Examine Planes, reſpecting the South. 
na North. | 


If you have a mind to try, whether any certain real of 
nical Plane, reſpects the South or North preciſely or not? 
ke. uſe again of the Declinatory, but not with the Thread 
EE XN hangs 
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hanged vertically in A, but with the rule followed in A, 1 
the Compaſs joined to it Horizontally; and let it be fo applygy 
with-the Side 1, 2, that the Rule being turned about together 
with the Compaſs, (the magnetieal Needle reſting upon it 
correſponding Line) may be preriſely placed upon the line 
AB; (Numb. 4.) tis undoubtedly true, that the given Plane 
or Wall, precifely reſpected the South, without any Delina- 
tion at all: And the fame will be found, if the Declinatory be 
apply d to the North Side of the Plane (Numb. 5.) but wi 
this difference, that the North Side of the Compaſs muſt her, 
be turned towards him that uſeth it, and the South towards the 
Centre A; whereas in the preceding Caſe, the South Side o 
the Compaſs was rurned towards the Obſerver, and the North 
towards the Centre A, But if the Rule, when the magneti 
cal Needle ſtands upon its Line, be not found placed upon 
AB, it is a fign that the Wall declines from the South © 
North Plane, to the Eaſt or Weſt. 5 
6. But from thence 1; it pretiſely known, #0 which pare the Ia 
declines ( whether to the Eaſt or Weſt 2) FO 
In the former Application of the Declinatory, if the Rul 
be found between G and C, vi. in the weſtern or left Quad 
rant (Numb. 7.) the Wall declines to the Eaſt by as man 
Degrees, as are number'd from the line A B, to the Rule to 
wards the left; and on the contrary, the Rule found in thi 
right Hand Quadrant G D (Numb. 6.) ſhews that the I. 
declines to the Welt by as many Degrees, as are number“ 
between A B and the Rule towards the right Hand. All th 
things in the latter Application of the Declinatory, to a Wal 
facing, the North, but not preciſely, would be in a contra 
Order; for the Rule being found on the Left between G an 
C, the Wall would decline as many Degrees to the Welt ; ar 
being found in the right Hand Quadrant G D, the Wall wou 
decline as many Degrees to the Eafte 1 
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7. Bus of how many Degrees. can. either of theſe Declinations 
be ? 547 vpn 1 „ | 

They may be of 10, 15, 30, Ge. Degrees, fo they don't 
come to the 90zb Degree; for, if this ſhould happen, a Plane 
declining v. g- to rhe Eaſt 90 Degrees, would be the Eaſt 
Plane it ſelf; and a Plane declining to the Weſt 90 Degrees, 
vould be the Weſt Plane it ſelf. But perhaps it would not 
be Incongruous,if the Declinations from the South Plane to the 
Ealt or Weſt, were number'd on both Sides, even to the 
45th Degree; and the reſt of the Declinations were number - 
&d from the Eaſt or Weſt Plane towards the South and North, 
een to the ſame 45th Degree. 5 

8. Seeing that near the beginning of Queſt. 1. of thi Chapters 
there Was mention made not only of Vertical Deeleners, but of Hors 
zmtal Decliners ; declare to me Ratio of theſe latter Planes ? 


As theſe. are called Horizontal Planęs, which with their up- 
per Face preciſely reſpect the Zenith: Point; and with their 
loyer the nader Point (tho! theſe latter are unfit for receiving 
Dials, far a, veaſon eaſy to be gueſt) and as the primary or 
principal Verticak, are thoſe Which are exactly turned either 
to the South Quarter, or to the North : So they are called 
Xcondary-Vertichls, or Declmers, Which. with their Face are 
ltected from the South or Narth Point, towards the Eaſt 
er Weſt, and therefore to the intermediate Quarters 3 being 
u it were turu d about the line of direction, drawn bom the 
Zenith to the Nader. Therefore alſo thoſe Planes, whi 


ich are 
diſtant from the vertical Point or Zenith, either downwards 
or upwards, to the Eaſt or Weſt, being revolved as it were a- 
- the Meridian Line, may rightly be call'd Horizontal De- 

9. But thirdly, How can theſe Declinations of the Horizontal 
Planes be Examined or Meaſured ? 

Here alfo make uſe of the Declinatory with the Perpendicu- 
lr banged to it, and with its Side 3; 4, let it be apply d to 
de propoſed Plane, ſo that the Line 3 B 4, may be exactly 

c X2 directed 


328 DIAL LING. 
directed to the Eaſt and Weſt, cutting the Meridian Line a 
right Angles, the Face therefore of the Deeclinatory being turn. 
ed to the South. If therefore the Thread hang between G 
and C, the Declination is from the Zenith to the Weſt; but if 
between G and D, the Dec ſination i is from the Zenith to the Eaſt: 
And any of theſe Declinations is meaſured by the number of De- 
grees intercepted bet ween the Line A B and the Perpendicular. 


10. How fourthly is the Exell * Inclined and  Reclined 
| Planes Laſtitured 3 


Among the 3 toward the South, the guns 
is the chiefelt, which with us makes an Angle with the Hori. 
zon of 40 5 gr. and with the vertical or line of Direction, its 
Complement is 49 2 Degeees. Among the Recliners both the 
Polars are the chicfelt, Which with the Horizontal Line make 

an Angle of 497 fr. with us; with the vertical 40 2 gr. Where- 
fore, if to a Plane reclined to the North, there be apply d 
the Side of the Reclinatory, 3» 4, above, and below the Side 
I, 2, and the Thread faſtened at A, hangs thro' the 4.9% gr, 
that Plane will be exactly Polar: And, if to the upper Side of 
a Plane inclined towards the South, there be apply?d the Side 
of the Declinatory 3, 4, and. to che lower Side xhe Side 4 25 
and the Thread hanging from A, paſs thro? dhe 40 f. gr. from 
the line A B; that will be an ektact AquiwArl Plane. But if 
in both Caſes the Thread hang on any other Degree, then the 

propoſed Plane generally is only called a Reclined or iInclind 
Sari by ſo many og a ate D Aj pee the 
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F delineating . both Vertical and alſo Horizontal 


Decliners. 


1. How i #s Sundial to be delineated upon a Vertical. Plant, de- 
dining From the Souch to the Weſt by 4 certain Number of 
Degrees ?:? . — 


HER E are ſeveral ways for performing this Deline- 
ation; one, and that a very delightful way, we have 
given above in our Spherology, Prob. XLVIII. another they 


commonly deliver by help of an Equinoctial Dial; and we, 


in our Gnomonicks of Velper. Part I. Chap XI. and XII. 
have taught one laborious enough: But we have ſubjoined a 
much more eaſier way in our Annotat. on the afore mention d 


Chap. XI. to be performed by help of an Horizontal Dial, 


whoſe Ratio is very eaſy, and is to be premiſed in this Place. 
lt is known from the Sight of the Vulgar Compaſs, as we 
all it, that if, v. g. above the Horizontal Dial, there be ſer 
up a Vertical Plane upon the Line of Contingence C D 
(Fig. 17.) towards the South, and in a due Site together with 
the Horizontal ; I fay, that if the Index of the Horizontal 
Dial, elevated from its Center F towards the Pole, be con- 
tinued till it couch the vertical Plane in the Point E, and 
from E Right lines be drawn to all the Hour Points in the 
Line of Contingence C D; that theſe Right lines will alſo 
be the Hour lines of the primary or South vertical Dial, 
which hath an Index E F common wich the Horizontal Di- 
al, Now, if through the Point of the 1 zth Hour A, the 
Right line G H be conceived to be drawn, croſſing the Line 
of Contingence C D at any Angle G AC or DAH, 
turning to the Weſt or Eaſt, and upon this G H there be 
placed a perpendicular Plane; this Plane will alſo be Verti- 

in ob . cal 
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322 DIALLING., | 
cal, having the ſame Center E, and the fame oblique Index Wl th 
with the South Vertical: But declining from the South to the BI nil 
Eaſt or Weſt, and the Hour Points in the declining Line up 
GH may be determined either by the Continuation of the 
Horizontal Hour lines to, or their Interſection with the a. Wl «ic 


foreſaid declining Line, | | - 
| | | f 
2. Declare theſe things by ſome ałtual Example. | Lit 
Let there be, e. g. to be delineated a vertical Dial deci. il 4 
ning from the South tothe Welt by 30 Degrees, (Fg. 18.) * | 
Let it be ſuppoſed that there is already delineated the Hori- 1 
zontal Dial FA CD; and imagine the Wall ts be NO, * 
declining from CD 30 Degrees to the Welt ; tis certain, 7 
if the Horizontal line F A be continued as far as E, that | p 
AE is the vertical Line of the fame Foundation, from 2 
Which the Horizontal Line F A was taken; and that if 75 
from the Center E there were drawn Hour lines as far u de 
the Hour Points 7, 8, 9, 10, Ge. in the Line C D, ve 10 
ſhould have a primary Vertical or South Dial. But nov, I ge, 
becauſe the Wall NO is ſuppoſed to decline 30 Degrees f 
Weſtward, the Hour lines of the Horizontal Dial F 8, 4 
F , F 10, Sc. are to be continued on the Left Side as fat d 
as the declining Line NO; but onthe right Side are to be F 
ſhortened at the fame Line NO: Thus will there be had i |o 
the Hour Points for the declining Dial in the Line N 0, 06 
which Line muſt he ſuppoſed to have an Horizontal Poſition gl and 
in the Plane of the declining Wall; as the Line A M equil Subp 
tw AE, from which that declines likewiſe 30 gr. to thei ; m 
Right Hand, as N O from CD; and yet in the declining WM thick 
Wall it felf it muſt be drawn perpendicular and towards the the! 
Zenith. Dift; 
3. Explain thy yet more clearly. * 
In the om Fig. the declining Line NO is repreſented I Rod 
flying off upwards from the Line C D, whereas indeed with 
that Departure is ſuppoſed to be made only laterally, and I the & 
upon the ſame Plane of the Horizon; ſo that by this means oo 
un 


the two Lines CD and N O are to be ſuppoſed flying l 
5 f N the 


now, 


F 133 
the ame Horizon. Wherefare, when the Delineation is fi- 
nihed upon the Faper, and is to be transfer d from hence 
upon the Wall, this Line N O is to be drawn on the Wall 

rallel to the Horizon, or at a Level, and nearly in the Mid- 
de of this muſt be aſſumed a Point A, and from thence the 


Perpendicular A M muſt be erected, that the Center M of 


the declining Dial may be had. Then from A, upon the 
Line N O defigned Horizontally in the Wall, are fer off 


all the Hour Spaces between A and 11, A and 10, &c. 


on the Left; and alſo between A and 1, A and 2, A and 
3, Oc. on the Right, according as they are marked in the 
Paper upon the Line NO; and having drawn from the 
Center M the Hour lines M 9, M 10, Gc. or on the Right 
Hand M1, M 2, Ge. there will be had the declining Dial 


on the Wall it ſelf, which was requir'd, but in a ſmall Mag- 


nitude, viz. ſuch as our Leaf of Paper cuuld contain, But 


i it be deſired in a greater Magyitude,, there remains nothing 


elſe to be done, but that all the Hour Spaces upon N O, and 
alſo the Line A M, be either doubled or tripled as yau 
— 2 | 5 


4+ Where, and after what manner, 1 the Index to be ſet up in 
thy Dial d | 1 


For determining the Place of the Index in the Paper, Fig. 
18, firſt there muſt be drawn from the Center F of the Ho- 
rizontal Dial, a Perpendicular (F G) to the delining Line; 
and from G upwards the Line G M, which is called the 
Subftyle : Then of FG and G M joined at Right Angles, 
is made the Right-angled Triangle FG M, (Fig. 19.) of 
thick Paper or a metalline Plate; which being apply d to 
the Subſtyle line, found alſo on the Wall by ſetting off the 
Diſtance A G, with its Side G M,' and its other Side or 
Baſe G F directed towards the Center F in the Horizon= 
tal Dial, or (this being wanting) ſtreñgt ened with an Iron 
Rod of the Length of A F, fixed in A, and connected 
with G F in F, with its Hypothenuſe F M will ſupply 
the Place of an oblique Index. But if you had rather ha ve 
it ſtraight and perpendicular to the Wall, a Square apply d 
under that oblique one already decently ſet up, where you 

X 4 ; pleaſe 
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332 DIALLING. 
Pleaſe, below will define with its Right Angle the Place of 


the Right Style, and above, where it toucheth the Hypo- 
thenuſe F M, its Height : Conſult the following Nagl. 


12. 


5. But how 5; a Dial, declining ſo many or ſo mary Dara 
From the South to the Eaſt, to be delineated 2 5 


All the ſame things are performed on the Right Hand, 
as are done here on the Left, only the Angle of Declination 
(if it differs from the Former) being rightly obſerved as i 
ought to be. But if the Angle be the fame with the for- 
mer, there's no need at all of a new Delineatian; but the 
very ſame, which we have delineated on the Fore-part of the 
Paper, appearing through the Back- part, (viz. the Page be 
ing turned from the Right Hand to the Left) will be that, 
which would decline ſo many Degrees (e. g. 30) to the 
Eaſt; ſo that you need only deſign in Ink all the Lines drawn 
on the Fore-lide, alſo on the Back of the Paper, juſt as they 
appear through it. 


6. Can thoſe Dials which decline from the North to the Eaft ir 
Weſt, be deſigned alſo by the likg compendious Method ? 


This is univerſally certain, If any one hath delineated, al- 
ter the aforeſaid manner, one of the four Decliners, that he 
may, without repeating the preſcribed Operation, readily 
deſcribe on Paper the reſt alſo (vig. declining equally, i. 
by ſo many Degrees, either to the Eaſt or to the Welt.) For 
he, v.g. that hath delineated a Dial declining from the South 
to the Weſt 3o Degrees, hath no need of any other Opera- 
tion for obtaining a Decliner ſo many Degrees from the 
North to the fame Weſt, but to turn that former uplide 
down, and to mark upon another clean Piece of Paper all 
the neceſſary Points, by ſticking a Needle or Pin thro them, 
and to draw Lines decently through them, in the mean time 
altering thoſe Numbers which ought ro be changed. Andit 
that former Dial, being turned not upſide-down, but only 
from the Right to the Left, be prick'd down through the 


Back of it upon another Piece of Paper, he will my 
| 1 5 | thir 


vertical Decliners £ 


13d Dial, declining from the South to the Eaſt 30 Degrees. 


And if he proceeds in like manner with the ſecond, found a 
inle before, he will alſo have a Fourth, declining from the 
North to the Eaſt 3o Degrees ; which fame he might have 
abrain'd alſo, if he had only turn'd the Third (above the 
Firt) upſide-down. RL 


* 


7. Doth there yet remain any ching elf to be adviſed about theſe 
This, at leaſt, may be noted, with no ſmall Benefit to the 


on one Side only, and then are transfer'd into the oppoſite 
Side by equal Intervals from the 12th Hour; fo the like 
compendious way may be uſed in theſe Decliners, with ſo 


one Side are very near, on the other at vaſt Diſtances from 
each other, and therefore oftentimes are very difficult to be 
found. That compendious way conſiſts in theſe things; Ha- 
ing found the Points of the nearer Lines, as thoſe which 
re moſt eaſy to be found, (as in Fig. 20. of the Hours 6, 
7, 8, Ge.) in the Line CD; and having drawn the Lines 
themſelves, A 6, A 7, A 8, Ge. as far as A12 incluſively, 
draw a parallel Line to the 6th Hour line 6 A 6, cutting all 
the Lines juſt now drawn, e. g. from F to H. Then pla- 
ang the Compaſſes in G (where the Line F H cuts the 
12th Hour line A B) I transfer the Diſtances of all the Lines 
taken from the Side G F, in their Order to the other Side 
GH; thus the Points found here will give the remaiaing 
Wo lines A 1, A 2, A 3, Sc. as might eaſily be demon- 
rated, 


7, There's one thing yet to be inquir d after about thi lind of 
vertical Decliners, viz. What muſt be done if the Declination to the 
Weſt or Eaſt conſiſts of too many Degrees, (e. g. 75?) 


In this Caſe I {hall teach the fame Method which M. Elers 


hardus Velperus bath deliver'd in his Gnomonicks, Chap. the 


alt, from the Lectures of the worthy M. Meſtlin, formerly 


Pro · 


young Student : As in the ordinary horizontal and vertical 
Dals, the Hour Points are found in the Line of Contingerie © \ 


nuch the greater Benefit, becauſe the Hour lines inthoſe on 


— 
— - 
— 


nents —— . ’T.̃ ˙ oe 
—— — 
— — — — — 
— — a -- — - 
a : " — 
— — 


— 


clinationgiven, upon a whole Sheet of Paper, by the aſore 


Profeflor at Tubingen, conſiſting in the following Particul,,, 
i.) The Dial muſt be delineated, — vey 


preſcrib'd. Method, or ſome other like it. But, ſeeing tr 
ſuch a Delineation would be liable to ſeveral Inconvenienci. 
v. g. in fixing the Index, &c. and would be very ill thapeg 
therefore, (2.) from the Center of the Dial A (By. 21. 
there ſhould be drawn two Lines at Right · angles; v. g. Al 
repreſenting the horizontal, and A C the vertical Line, 2 
comprehending all the Hour lines, about one Foot in lengt 
or AB of 12, and A C of 15 Inches; fo that BD a 
GD being drawn parallel with AB and A C, and divide 
in like manner, there may be had the rectangular Fig 
ABDC. Now (3.) the Place in the declining W. 
which js to receive the Dial, and to be included likewiſe in 
rectangular Figure, ſuppoſe to be, e. g. 8 Foot long and 
broad, and here, ina ſeparate Piece of Paper, be it deſigns 
in a ſmaller Meaſure, (viz. by taking an Inch for a For 
and let it be moved upwards and downwards within the pr 
ſent Figure AB CD fo, till all the Hour lines may fal 
large as poſſible within the Fig. E F G H ; which done, | 
there be drawn two Lines downwards, as I K and L M, a 
two tranſverſely EH and F G, which may encloſe ih 
ſmaller Fig. EF GH, the Paper of the ſame Ambit bein 
now to be removed from the Hour lines. But (4.) ib 
theſe Hour lines may be transfer d decently out of this Figur 
- which is delineated in a ſmall Meaſure, into the deſigned plc 
of the Wall; let there be made a Quadrilateral Staff cy}: 
Foot long, or more, and into every of its Sides let there | 
transfer d the Diſtances of the Hour lines in a due Proportio 
out of every Side of the ſmall Figure; e. g. upon one Sic 
of the Staff thoſe Points which are found in the little Figur 
from E towards H; upon another thoſe which are fou 
from E towards F, Sc. And it (5.) the Points mark 
on eyery Side of this Staff, be deſigned in every Side of d 
Figure of the Wall, which is of a juſt Largeneſs, viz. by 
bare Application of the Staff; and every two Points termin 
ting every Hour line be connected; there will be had the d 


ſired Hour lines. 
| = | 9. By 
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DIALLING. 
9. But bow 6 the Index to be a d to this Dial 2 


Let there be marked in the ſmall Figure two Points N 
nd P, in which the Line of the Style cuts its two Sides; 
ind from the aforeſaid Points erect the Perpendiculars NO 
nd P Q,, asfar as the Line of the Style's Elevation, (which 
ge Elevation the Triangle deſcribed in Rzeft. 4. will eaſily 
fine) and theſe two Heights N O and PQ will deter- 
nine the Height of the Iron Rod tobe ſet up in the Wall; 
ir. if in the Wall from the Places N and P, to be defin'd 
roportionably from the ſmall Figure, two Iron Rods be e- 
etted perpendicularly in a due Proportion; and in O and 
U through two round Holes made for that Purpoſe, ano- 
er Iron Rod be thruſt and decently faſtened, this ſame will 
reſent the deſired Index, and all things will have a juſt Di- 


10. Now then at length we may go on to the Horizontal Dials, 
lich alſo decline from the Zenith or Nadir to the Eaſt or 
ft ba. Ch ; | 


Indeed J don't ſee any thing retnaining that may hinder us 
m proſecuting this Propoſal ; therefore this is firſt of all 
be generally noted, (I.) That the Horizon of any Place, 
the vertical Circle of another Place 90 deg. diſtant from 
hence ; and again, that the vertical Circle of the former 
ace is the Horizon of the latter; and therefore, that the 
omplement of the Pole's Elevation in the former Place, is 
ie Pole's Elevation it ſelf in the latter: So that it ſeems a- 
ke, whether I deſign a vertical Dial for my Elevation of 
he Pole, or an horizontal Dial for its Complement; In like 
unner therefore, (2.) it would be the fame thing, whether 
delineate under my Elevation of the Horizontal Dial de- 
ning, e. g. from the Zenith towards the Eaſt, or a Verti- 
i declining ſo many Degrees under its Complement, 
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I defire you to explain the thing to me after a more particle 


all declining Horizontals ; viz- after that manner by which 
have taught above in Queſt. I. and 2. to deſign all vertical De 


from the Zenith to the Weſt 30 gr. (I.) Draw crofswiſe 
Right- angles, the Lines A B and CD, (Fig. 22.) And ( 
make the Angle 3 EF or FE 5 towards the Right Hin 
{becauſe the Declination tends to the Left) equal to the gin 


DIALLING. 


11. Seeing that theſs more general Compariſons of the Vertig, 
Dials with the Horizontal ones, requires a more profound Mieditaiq 


I think can't compleat this Buſineſsafter a more eaſy way 
than by help of ſome vertical Dial to teach the Delineation; 


cliners by help of a vulgar horizontal Dial. Suppole t 
e. g. it were requir'd to delineate an horizontal Dial declini 


Declination 30 gr. and the Line Ei make equal to AF 
the Fundamental Quadrant, (Fig. 1.) (3.) From the Ce 
ter of ſome South Vertical already delineated, deſcribe anAr 
of a Circle through all its Hour lines; and alſo at the, ſin 
Opening of the Compaſſes another Arch here from 1, whi 
may cut the Line E in y. (4.) Transfer all the Ho 
Diſtances from the Line of the 12th Hour of the pre-ſupp 
ſed Vertical, here from » on both Sides; and from : dr; 
obſcure Lines through the aforeſaid Points; thus will ). 
have the deſired Hour Points of the declining Dial. 
Make E M equal to AF in the Fundamental Quadran 
and having drawn from M plain Lines throught the Hc 
Points already found, you wlll have perfected the whole 
lineation of the horizontal Decliner ; in which the Numb 


of the Hours are inſcribed after the ſame manner, as in the 
dinary Horizontal, 15 | i 


12. After what manner the Style to be ſet up in ths Did 


For ſetting up the Style the Line of the Style muſt 
fought, and the Style's Elevation, after the ſame manner 
in the vertical Decliners, viz. after this manner: Make 
perpendicular to CD, and draw M K for the Subſty 

| from K moreover make Kp equal to K #; and having dr 
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„it will be the Line of the Style's Elevation, ſhewing 
ov much the Style fixed in M ought to be elevated upon 
be Line of the Style MK. But if any one had rather have 
: cre Style, which may ſhew the Hours by the Shadow of 
point; let him draw from K the Line K q perpendicular 
the Line M , and from 3 another, perpendicular to 
K, vz. 4%: thus will o be the Place of the Style, and 
..... 0. 
13. Mhat Poſition ought thu Dial to have ? 

lt ought to have ſuch a one, that the Line A B be paral- 
to the Meridian Line; i. e. A ought to refpe& the North, 
d B the South, and CD muſt be directed to the Fa 
d Weſt, yet ſo, that the whole Plane may be raiſed in H 


o Degrees above the Horizon, according as the ſuppoſed 
mae, 5 fr 3 1h i go 6) 


14. What if an Horizontal Dial declining to the Eaft, aud alſo 
ns declining from the Nadir to the Eaſt or Weſt, were to be deli- 
"Sd ...... 
If you: conceieve the whole Delineation of the Decliner 
mthe Zenith to the Weſt, to be turned from the Right to 
Left, ſo that D reſpects your Left and C your Right 
nd, as though you beheld:it: through the Back of the Pa- 
c you will ſee another declining as many Degrees (viz. 
e 30, from the Zenith to the Eaſt, and therefore you 
pht to uſe the whole Operation juſt as you deſigned it at 
. And if moreover (after the aforemention'd turning of 
from the. Right to the Left) you invert it upſidedo wi, 
that, B may look; upwards and C downwards, you will 
ſe before your Eyes an horizontal Dial, which will reſpect 
Nadir, but declining, to the Eaſt 30 deg. &c. Concerning 
ich, becauſe they lab are propoſed to be done, I ſhall 
no more, except that you ought to take great Care in 
riding the Hours, ſo that the 12th Hour may always be 
ded to the Line M E, the Forenoon Hours to the reſt of 
Lines towards the Left Hand, (vx. ybur Face being turn- 
to che North) and he Afternoon Hours to thoſe an the 
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or North) or which are inn. or Reclined. 


I. ¶ bieb are thoſe Dials that are arab caled deten, 1 
which are thaſe called Reclingrs ? 5 


left, all ſuck things in general ire ful to be Incline 
| ' which'are neither erected Perpendicular, nor co 
Horizontal and to a Level; and ih this ſenſe thoſe Di 
ſo, which were deſcribed in the laſt Queſtions of the foreg 
ing Chapter, have ſome Inclination from the vertex: and | 
rontal Poſition. Yet we had rather (becauſe this Inclic 
on is made towards the Faſt and Weſt. as in the vertical [ 
cliners) call theſe Horizontal Decliners, but the Name of h 
ners we reſerve for thoſe, which are inclined Forwards or Bac 
wards | preciſely towards the South or North. And that ti 
Inclinations may yet be farther diſtinguiſhed, - thoſe Pla 
which more reſpe& the North or South upwards, we call 
chners from the South to the North, or from the North to 
South; and thoſe, which look downwards to the Horiz 
whether townrds che South or towards the North, we parti 
larly name ue ne. But after what manner both the incl 
tions and Reclinations of ſuch Planes are meaſured by he 
the Dechnatory Inſtrument, bath _ os er 
I. A ee 10. of this Section. 


2. Hbat peculiar Fundamentals, gt f tv, n *. d 
as | Diab, are to be Premiſed here: 5 
They are chiefly theſe two, andthe rl is hun 
ton to rbe' primary Fundamental Diagram delineated abovein 
Chap. I. in which, beſide the ordinary Lines, A 
7 AE che Vertical, A & the Equinodtia}, and 
the Pola, (Fig. 2 3) certain other obſcure or ——_ | 
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þ ac, 4d, ac, af, are partly Reclined by a certain num- 
of De from the vertical AE, (as 4 5, and ac,) and 
urtly Inclined by a certain number of Degrees (as adand 4 55 
«hang downwards, Ge. from the Horizontal AF. Bywhich 
nes ſo many Planes may be underſtood, which may receive 
many Dials on both their ſides, both the upper and under. 
ow, as the ordinary Horizontals and Verticals in the common 
he of Contingence, have alſotheir Hour Points common, and 
E diſtinguiſhed only by the diſtance of the Centers, which 
to be defined by the Line AF of the Fundamental in the for- 
x, and by AE in the latter: So the Ratie of the Rectited 
x Inclined Dials alſo is the very fame; vi · ſo that in the 
dined Dials, there Centers are to bo defined by a longer 
ze than AE or AF (6. g-by Av or Af) in the det 
5a ſhorter than AE (viz. by Ad or Ae; and therefore the 
eral Ratio of the Recliners and Incliners is now very ap- 
nh ee 8 


1. What other thing then % there to be Premiſed is obiiplace 2 


|: is nothing but another different reſpect of the preceding 
imonition, viz. as in the former Admonition the Inclinations 
the Planes were confideted with regard to the Plane or Ver= 
i Line, from the which they hang backwards or forwards ; 
tre the the fame laclinations are conſidered with reſpeck 
the Horizon, is as tuch as the Reclined Planes lean to- 
ds the North Side of the Horizon, and the Inclined Planes 
ily fo called to the South part of it; which may be dotic 
te fix following ways : For (1) eicher the Plane tearing 
he North hath an Inclination'equal to the Poſes Elevatian, 
Ax (Fig. 245) or (2) eſs than this, A 2, or rather the 
hle Ax, (where it alſo appears, chat the letting fall of any 
e below the Horizon, as AF Hay be confider'd here as a 
in Reclination towards the Hbrizon as Az, (3) and laſt- 
greater, as AC: And in like manner the Plane leaning to 
the South hath (4) an Inclination equal to the height of 
Equator, or the Complement of the Pole's Elevation, as 
, or (5) leſſer, as Ae, or (6) greater, as Ad. In the 
Caſe in the upper Plane Ax is receiv d an upper Polar 
, and in the under Plane an under Polars — to 
| ap. 


1 


| receive above the upper Equinoctial, and below the under 2 


being noted, That in the Upper the Index mult be dire 


of the North Pole above the Plane A e. In the Sixth, 
AE d, the Sum will be equal to the Angle A d F, i.e 


Horizontal Dials, and directed the Indexes in the fifth C 


ae 
Chap. III. Sect. I. and in the 4th Caſe the Plane AG u 


cording to Chap. IL of the | ſame Seat ' So that there remai 
yet only four Caſes, which may all of them be performing 
ſo many Horizontals. hs | 25 
4. But hom do you mean by Horizontal: ? | 

| Becauſe e. g. inthe (2) Caſe, the height à Ac, ſubſtrade 
from the height of the Pole æ Ac, leaves the height x A; 
being the Height of the Pole above the. Superficies 4 
Therefore upon this Superficies, as well, above as below, | 
deſcribing Horizontal Dials ascording to that Elevation of i 
Pole x A z, the Buſineſs will be done; this only  Differen 


upwards to the North Pole, in the Lower towards the Soy 
Pole: In the third Caſe. When the Pole's Height x AC 
ſubſtracted from the Inclination c A C, there remains 

Poles Height above the Plane Ac, 2iz.c Ax or Ac 
according to which therefore Horizontals are to be deſcri 
above and below, as at firſt, except. that here in the up 
one the Index ought to be directed, towards the South Pt 
downwards, in the lower one towards the North Pole 

wards, In the fifth Caſe I join the Inclination e A F tot 
Pole's Elevation A F e, thus the Sum will be equal to the 
ternal Angle Ac oppoſite to thoſe two, which is the Hei 


the Complement of the Inclinayion E A d (+. e. the An 
dq AE) be joined to the Complement. of the Pole's Eleva 


the Height of che South Pale above the Plane Ad: 
ving therefore deſcribed upon theſe Planes, above and bel 


as, inthe ſecond, and in the Gxth, as in the third, there 
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5. Bur perhaps theſe things wil ſrem p00 erabbed and difficult ts 
e propoſed to young Students, therefore the more edi Method of | 

neating abem from the former Admonitian (which Method we 
pave declared there already) muſt be propoſed yet more plainly, 


Suppoſe then we were to delineate Dials inclining from the 
enex backe to the North, or forwards to the South; the 
yhole Operation may be concluded by divers Caſes: The iſt 
& is, IF the Inclination, falls; either backwards, between 
te vertical Plane A E, and the polar A X (as Ac in the 
receding Figures, eſpecially the 23d) or forwards between 
be Vertical AE and the Equinoctial A G (as A d, Ge) 
ud then a vertical Plane muſt be deſeribed after that manner, 
bath been taught above in Chap. V. Sect. I. only with this 
ference, that for the Vertical Line A E (by whoſe help 
ere the Center of the Dial was to be found) here is uſed 
other, either greater, A e, or leſs, A d, for defining the 
enter; and in the ſecond Place the Style or Index is ſet uß- 
ording to the Angle A c G or AdG. „ OE + 


„ 


6, ndicb i the fecond Caſs of thſs Declinations 2 
H the Inclination of the Plane falls either backwards be- 
ren the polar Plate A x and the. Horizon AC (4 AR 


| drawn below the Horizon AD, or Az above the Horj- . 
AC; as will appear to the Eye, having only drawn 


ph F a Parallel with C D, repreſenting alſo the Hori- 
5 or forwards between the Equinoctial Plane AG and 
Horizon AD (as Ae; ) then the Horizontal' Dial. is 
s delineated after the fame Method which we have 
ght above in Chap. IV. Sed. I. except that here again to 
gn the Center, not the Horizontal Line A E is made 
of, but either a greater A V, or a leſ Ae; and the In- 
or Style is to be ſet up, not according to the Latitude of 
Place or the Pole's Elevation, but according to the Angle 

G w eG. From which moreover — rede. | 
it in the two preceding Caſes we may proceed without a- 
Alteration at all, only inſtead of te uſual Regular 

| F | | unda-. 


4 . 4 


I v 


| infleadof,c or f. E e 2 the ſegand 


how erpendicular, 1. e t be Equinoctial I. AG; - thus 1 


einge weer; 1; e. gi by a 
out any Altesation in the frſt Caſe Ac 


f 5 Let ab requir'd, . 2 " ini del 
reclin d 2 


(rm; 11 vertical e eate * 5 N 
| 8. Give mee anther en: 15 W 


dy vertve of what hath been faid above, 


342 . DTALEFNE a 
Pen Heben AE GF (in 15 70 AE and A 

2. J- „make the Right Angle)1 mutt prepare noth ir New 
F or 440 
thing may remain unchanged in Chap, 


EF 


(where, thatevery 
e, F. muſt ag 


282 or AE Ge, where, for 
be placed. in order, to apply Chep, IV. to the mY Caf 


7. ' Give me ſome baue, Erampir of the 
elign 1 . 
ogr· to the North; Since then the Height of 1 
Pole in abet Parts of che W arld:is 49 gr. therefore the; 
ven Plane falls between the vertical Plane A E and the! 
lar Ax; and conſequently the Dial muſt; be delineated u 


vertical one, from Chen. V. Seil. I. Therefore J prepare 


new. Fundamental Diagram after the following manner: 
according to 


draw the Eine AF either at pleaſure, and 
Largeneſs of the Dial to be. delineated, or equal to the 
AF in the Fundamental Quadrant, Fig. 1. Chap. I. and 
F let there be made the Angle of the are U. 


from A let there be erected the eren n roles, An J 
gere 


26) and when the Dial ought 2 
thy one the Angle. n AE of 20 gr. aud © voy \ 
A'to FE . the FE of the World) | 


13 be had a new Fundamental 41 . G 2. according 


Suppoſe we were to. delineate a Dial. one Phas l 
70 gr. to the North: Since e Polar: Plane re 
bur 41 Degrees from: the vertex, the deſired Dial wi 
between the Solar Plane and North, Horizon; and there 
an Horizontal [ 


muſt be delineated from Chap. V. and having prepared 


new iam; 6. I draw. — 
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that in the former Caſe below, in the latter. above the Lins 
CD; which being done, above the Line A D from the 
vulgar Fundamental, muſt be ſet off in the Vertical the Line 
A F, in the Horizontal the Line AE (ſee Fig. 3.) and there 
the Angle A F L muſt be made equal to the Pole's Elevation: 
But here A F L equal to ĩts Complement, fo that there F 1, 
here EL, may preſent the true Axis or Index in the Verto 
inclined upwards towards the North Pole, in the Horizont 
downwards towards the South Pole, in L. nearer on bol 


Sides to the Plane of the Dial than in M. 


10. Bur fince the Haur Points in the Line C SD are fun 
| bow will the others in the Parallels K b and K be found? 


By how much (4.) LF or L6 is leß than A M-, f 
much the lefs ought the Spaces of the Hour Points in thy 
Line drawn parallel through L to be, than in the Line CD 
Now to determine this Proportion, ſer off L or L fron 
A in N, and join M N, and then from all the Hour Point 
in the Line CD draw Parallels with MN to the Point 
2, b, i, K, I. (5.) And then transfer theſe Spaces A g, 0 
5, Sc. from b or f as far as /, in the fame Line, and the 
will be had the cloſer Hour Points ſought. And (6.) a 
laſtly, ſer up the Iron Rod upon the Line of the 12th Ho 
with two Props, one of which: muſt equal the Space A 
the other -bL or FL; and place the Dials according tot) 
1 Elevations: And thus the whole Buſineſs wil 
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1. Phat — boom of Declaing Dale 
Mean the laſt fore of Dials, viz · Which are to be delineated 


North tothe Eaſt or Weſt (as thoſe which we have. deſeri- 
bed above in Chop. II. as far as Qweſt, 10) but are alſo incli- 
red backwards gr. forwards: An. Example of which . ſort, 
bow it may be > Aeſeribed by belp of the Globe, we have 
nught hol in our Spherology, in the L or laſt Preb: 


2. But bow can they be delineated woke the Globe, by "= f 
* and Compaſſes ? 


2 if we would exactly reckon up their Number, 
vould be of four kinds, and each of theſe moreover either 
per or Under. But the Geometrical Ratio of them all, 

P. Schorrus alſo Judgeth, i in his Carſis Mat hem. P. 402. is 
en intricate for Bro; and therefore he hath reduced their 
axis into an univerſal Horography, and hath remitted them 
0 his Orgainical Operations to be explicated in the 4th Part 
r which Sort we ſhall alſo propoſe one or two hereafter. 
1 the mean time we thall give here a Geometrical Method, 
vt ſo difficult to be comprehended by Tyro's, tho? it be alto- 
ether perfect. 


p 


CHA 


It is the very ſame which we have given in an Horographi. 
il Tab. of our Matheſ. Compend. or Tyrocin. Mathem. in this 
opoſed Example: Let there be a Dial to bedeſcribed, de- 
ning 20 gr. from the South to the Welt, and moreover 


I 'v 


on thoſe Planes which not only decline from the South or 


3. Which % that Geometrical Method ? : 1 


= 3 rechi- 
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teclin'd 10 Degrees to phi North, (by which ſingle Exarip 
the reſt may alſo be underſtood.) ( 4 Make the Decl. 
BeG (Fig. 28.) according to that way which we hay 
taught in Chap. 2. of this Sect. Queſt. 1. and 2. (2.) Becayſ 
the preſent Dial is not vertical, put Felipe 10 Degrees, in 
ſtead Tof the Meridian Line A e take (from the new Funds 
mental Diagram delineated in Numb. 2.) Ab; and from th, 
. Center b draw Hour Lines ta every Foint i in the Line 30 
df the Decliner deſcribed at firſt. (3.) From B toward; 
number 10 gr. of Recliqation ; and having drawn LM 
let the Hour Lines on one Side: be cut of, and continued « 
the other: Thus will there be had the true Horizontal Li 
IM of the given reclin'd Flane, and in it the Hour | Point 
ftom which Hour Lines being decently accomimodared to th 
Meridian Line of the Plane A B (in this Place oblique to th 
Horizon L. M) will foiſh the deſired Dat; whoſe Index | 
to be apply d, not. . as 2H le F. 
cording to F At e. = 
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of the boſe criptions of the Twelve Sions, and 
of. the Italian, Ebbe gies d Ancient, 


_ Hours. © oth ws. 
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ins tir (10 is Pbifled bot ay froſt 


to Weft, and the Shadows of Boles? are always 
projected cotitrary to the Sun; tis manifeſt, chat all 


o the whole Day f from Welt to Eaſt, and with their extrerhe 
Points deſcribe ſome certain Line. And' (2) becaufe rhe Sun 
ily aſcends higher towards the Vertex, or deſcends lower ; j 
2 br. the Sit ows of Bodies when the Sur aſcends are 
artned, and are lengrhen'd when he deſcends, (all which 
gs daily rience teach thus f) it follows, that the ex- 
BY © Mins 0 Bodies f e. g. of Py "ere Index g 5 (Eg. 
31.) or, which is the ſame thitig, any Point g afſumed at ek. ; 
ſure in the Axis) will alſo daily deſcribe. 7 their Shadows 
«hers from Welt to Eaſt ; ache their difference becomes ſen- 
ſible not every Day, but after the * of ſeveral Dis. 
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of the Protractor) and let there be marked above at p G, be 


from V and = 20 $gr. I and q being marked above, be 


drawn from g, thro all the {aforeſaid Points upon the Ard 


2. Then perhaps theſs Lines may be deſign d in Dials? 


| There's no need indeed, nor is it of any uſe, to deſign al 
ſuch Lines promiſcuoſly, but only ſome, which the Shadows 
of the Indexes deſcribe with their extreme Points on thoſe 
Days, in which the O, either by Aſcending or Deſcending, 
enters into ſome new Sign of the Zodiack, or in which he 
lengthens or ſhortens the Day by an whole Hour oc Half; $ 
that afterwards, when the extreme Shadow of the Index tr. 
rives again at this or the other Line, being before rightly de 
ſigned, we may conclude again, that the Sun is enter d on thy 
Day into this or the other Sign ; or that the length of the 
Days is Decreaſed or Increaſed by ſo many Hours or hal 


3. But how are theſe Lines rightly drawn for determining tl 
Signs and Lengths of the Days ? | | | 


Several things indeed may here be premiſed, as Theoric 
Foundations of the following Praxis, which were explain 
at large heretofore in the 2d Part of our Felperian Gnomm. 
Chape. VI. written in the German Language. But becaul 
Plainneſs and Brevity is intended here, we ſhall premiſe the fol 
lowing Scheme or Fig. 29. before the Praxis: (1. ) Draw the 
right Line go of what length you pleaſe ; and from g, like 
wiſe at an Arbitrary Aperture of the Compaſles, deſcribe the 
Arch p q, which, where it cuts the Line go, there let there be 
mk d the two Equinoctial Signs W and . From which 
(2+) Let there be cut off on both Sides 23 + gr. (viz. by he 


low at qvs Again, (3.) Let there be cut off on both Side 


low and 25. (4.) And laſtly, 11 4 gr. being cut off e 
both Sides, let there be written to them above N and M, be 
low m and 96. Theſe being thus performed, and right Line 


? 7 there will be prepared ſuch a Zndiacal Triangle; fo tha 
there remains nothing, bur a decent Application of it for de 
ſigning the above- ſaid Curve Lines in the Vulgar Dials. 

7 . | 4. Det 


4 Doth there not remain alſo another way of Delineating ſuch a 
adiacal Triangle? | ER Do ng 


«nd the Protractor, teacheth to define the reſt of the Points 


10 the Signs, if ſo be the two extreme Signs & and ys be al- 
1 de ady defined according to the former Method; viz.” having 
. 6: lawn the Extreme Lines g <5 and g vs, about the right Line 


4 drawn perpendicular to g o, ſome-where about the Mid- 
le deſcribe a Circle, and divide it into twelve equal Parts, 


nd 1, 2 and 2, Ge. and laſtly thro' the Points of the Arch 
gin which this is cut by the right Lines connecting the Points 


: J. Perhaps the like Inſtrument may be prepar'd for bringing in 
rue Lengths of Days in the Valgar Dias? © 


laind 


nom, 

ecaueMchemes or Inſtruments) may be prepared for the different E- 
ne fal. Nations of the Pole; yet ſuch a Fable muſt be pre-ſuppoſed, 
1w thei ve (ball fubjoin very ſhortly ; in the mean time, for the bet- 
„ le underſtanding of it, obſerve. the following things: (1.) 
be the bat the Day is every where 12 Hours long, when the O en- 


n into Y or :; and the Longeſt Day is when he is in the 
inning S, and the Shorteſt when in ys, viz. in theſe 
Jorthern Countries; for the contrary happens in Southern 
ts beyond the Equator. Therefore thoſe three Lines of the 
emma g Ys g S, and g Vs remain the fame without alte- 
ion; but the intermediate Lines, deſigning the various 
gths of the Days, vary according to the diverſe Elevation 
the Pole, and are defined after this manner, which we 
ul declare here by one ſingle Example. Suppoſe, e. g. 1 
re to Delineate an Analemma, by help of which in all Vul- 
t Dials drawn under the Elevation of the Pole at Norimberg, 
i. gr. both the Increaſe and Decreaſe of the Length of the 


lere be 
whic 


Arch 


PIALLING 30 


There doth ſo,which; without the Degrees of Declinations 


beginning from p or 7) and connect all the Points of Divi- 
on equally remote from the beginning by right Lines, as 1 


nd 1, 2 and 2, Ge. from the Center g, draw right Lines 


Without doubt ſuch iran; (for thus they uſually call | 


n may be deſigned together. (1.) Therefore, Ldraw the 
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Arch p , (Fig. 30.) and the three Lines of the foregoing 
gure g , g S, g. (2.) 1 ſeek in the following Tak 
the Poles Elevation 49 gr. and I find under it, below, the lon 
eſt Day of 16 Hours, and the ſhorteſt of 8; of which ty, 
Numbers I write down the former to the Sign S, the lit 
to the Sign vs, and therefore to the two Lines of the 4d 
ma, and in the middle of the Sign and = the Number I 
Being then to find the Intermediate Numbers alſo, I con 
that in the ſame Table the lengths of the Day of 13 and} 
Hours have theDeclination 6 gr.-30/,thoſe of 14 and 1 oH 
' I'2g7. 530. thoſe of 15 and 9 Hours 18 gr. 340. Therefore 
off theſe Diſtances on both Sides from the middle Line 37, 
g =, by help of the Protractor, and I write to them 
r Numbers of Hours: Thus the Analemma will be o 
FQcd.for Inſcribing the Lengths of the Days. 
6. Give me then, I pray, the Table for Inſeribing the Ley 
EW TU GEESE oa 
| Here it is for you, for the different Elevations af the Þ 
from the 38th Degree to the 5 5th-inclufively. 
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x CHAP I 
. o the plitation of ; the F. * is | 
bove, or inſerting the Celeftial — ; ana t 


(Fig. 31.) with all its Hour lines, A che Style or Index 


ſen in it, or the ſtraight IndeF 5 g placed in its pr * 
and of a ch emen cu . e e nh 2 
from the Foint E, upon the Ede 4 f, ara tire Perpendc 


the Day i the dine of the Equinoxts: (2% _ Abotr the 


DIALLING 


Leng 's of the 2 and * 3, & 


1. How! are 4. Lines of the. poke eue, Si to b inſ 
bed in the elriow ſorts of. Dials o. 
HERE are two wiys "i inter bing the aford 
Lites, one for horizontal and vertical Dials, and i 
reſt like them ;̃ the other for the Polars, Faff, and W. 
Dials. Former conſiſts of the following Farticul 
(1.) Having prepared the Dial, (4, g. an horizonral a 


decently rdiſed towards the Pole, and the Point g being ch 


the Line df the 12th Hour, dz. in 2 through this Po 
draw the ranfverſe Perpendidulat. be, (N. B. Is Decin 
it muſt noe be per pendicularg but aooording 16 ib K . 
which re be the Equinodtidl; ad this is the very L 

which che Poikt of the Style x Shadow: 3 5 # rurt$thtobgh 


lar gfY 1 it the + Place where nh Pepe trofle 


gf V let there be deſcribed fath 4 Zodiacal Anaſenima, 
we have deſcribed i in the preceding Ehap as the Fundamer 
Diagram of thè preſent Buſinek ; 204. where tlie Lines 
this Fun 38, ZT, F 8, Sc. cut the ſarke Line 
the 12th Hour, cz. in u, 1, 2, z, 4, n, there aie 

Points, through. which the Curve Lines of the reſt of 
Signs ought to paſs through in the Line of the 12th Hot 
which are afterwards to be found in the reſt of the Hour! 


in AEN mutars mutands. 
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2. Which are thaſe things 10 be alter d about the Pans, u, 13 
, 4, my and in be olferved upon the oft of the nr 
RT Woes. h "175 e SIR 11 
That will appear from what will preſently be ſald: (30 
don the Line of the third Hour in the Aftetnoon, (which 
xy ſerve as an Example for the reft) divide the Space be- 
en the Center of the Dial, and the Equinoctial Line bc 
hich Space will always be call'd 4) into two equul Parts 
b; and from 5, at the Diſtance of þ « with bf; deſcribe 
Semi circle, and in it apply the former Length ag; and 
m ; draw again through F the Line gf V, and make 

: Analemma as above, and alt the othet things which were 
je there; thus will there be had in the Line of the 3d 

ur alſo the Points n, t, 2, / 3, 4, n. And if (40 
ame Points be defined in like manner upon the reſt of 
Hour lines, and all of them of the fame Name be de- 
ty connected by Curve lines, and the reſt of the things 
er added, which appear of themſdlves froth Hg. 32. the 
e ig erected in 5, on the Day in which'it arrives with ll 
Point of its Shadow at ane of theſe Curves, will ſhew 9 
this its Point, that the Sun, either by aſcending or de- 4 
ding, enter d on that Day into that Sign which is writ- > 8 
at each End of the Curve paſs'd through. Nor will it Wl 
needful to adviſe here, that the Hour lines, expreſsd here 

ſrſt by. obſcue or prick'd Lines, as far as they lie beyond 

Tropicks of S and VS, may be quite taken out 4s uſe- 


. Which # the other may of inſerihing. che Sg in the Polar, 
n,, 3; ii q 
is way, Which is proper not only for theſe Dials, but 9 
for the reads ones;. is performed by the following bi. 
a: (r.) Make the Analemma or Zodiack Triangle (as in p 
33.) after the Method preſcribed in the preceding Chap. i 
upon g I draw the Perpendicular g 4 equal to the Por- 4 
of the Axis from the Center 4 as far as the Top of the 9 
aut Index g in the Horizontals and Verticals; and 4 f 7 
TO” equa [: 


1 


onal to the line of fat 4 Name upon the line of the u 
Hour, to be continued as far as m; and then from thi} 
of the .12th Hour, the reſt of the Hour lines to be con 
ed after the due manner through the ſame Analemma: 4 
in Fig. 34. which is prepared for the reſt of the Hourly 
draw g i perpendicular to g V, equal to the right Inde 
ſelf; and at the Point g another 4, becauſe in the Polar: 
Eaſt Dials theſe two Points coincide. 


4. Teach me now the Application of theſe, firſt for akg 
12 Signs in the EquinoRial Dials ? 


{Han 5 (Fig- 34) draw the line « 0 parallel with z 
afterwards, from the Center of your Dial, dee 

* at the Interval of ia or 5m; thus will you have 
Tropick S in the upper Equinoctial, and the ropick d 
in the under one. With the reſt of the Intervals, 5 ;, ; 
deſcribe the reſt of the Circular lines, for the Signs II 
A, M and N above, 7 and , m and X below: Bu 
the Signs Y and = no line can be drawn, becauſe the d 
dow of the Point of the Index runs n out pat 
with the Plane of the Dial. 


5. How are the foreſaid Fundamental eb di in the Pala, 
in the Eaſt and Weſt 7% M0--- 

In theſe is ſer off the Diſtanco fo the Top of the H 
Index g or 4 as far as the Equinoctial line, where ti 
by the line of the 1 2th Hour (in the Eaſt, and Well 

e 6th Hour line, &c.) as may be ſeen in Fig. 35. andth 
Intervals (ind Ng. 34.) are transfer d in their Order fron 
into F, and from F the perpendicular lines » by n throught 
Equinoctial g Y : Which Tone done, if you ſet off on both d 
the Intervols fn, f 1, f2, f3, f fm, in the Line 
the 12th Hour, (or 6th in the Eaſt and Weſt) and ref 
the ſame afterwards in the reſt of the Hour lines; the C 


nexion of all the Points of the ſame Name will give t 
Curve lines which ſhew the Ow „ 
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6. Laſtly, How # their Application to be made in the Horizontal 

nd Vertical Dials d „„ ; EE 
In theſe the Hour lines themſelves make the Application, 
ing continued obliquely through the Analemma, (Eg. 33.) 
every of which the Points of the Curves to be drawn for 
e Signs n, I, 2, 7; 3, 4, m, are actually determined by 
e Analemma it ſelf, viz. as to the Afternoon Hours; from 
hich the ſame are eaſily transfer'd into the Forenoon Hour 

jes of the propoſed Dial, which in both will give the Curve 
es ſhewing the Signs, by the decent Connexion of the 

ints of the fame Name. Concerning which this is more- 

er to be adviſed, That the Line of the 6th Hour in the 

eſent Fig. muſt be drawn parallel with the Line g ; but 

Lines of the th and 8th Hour muſt be drawn ſo, that 

Spaces 6, 5, and 6, 7, alſo 6, 4, and 6, 8, mult be 

ide equal; and if it happen that theſe laſt cannot reach 
Lines of the Analemma, they muſt be produced fill there 

an Interſection made. | 0 


7. But what if, inſtead of the Szgns, the Lines of the Length 
the Days, alſo the riſing and ſetting of the Sun, were to be de- 
ed in the divers kinds of Dials o Ns: | 


Having deſcribed, inſtead of the Zodiacal Analemma, 
ich was made uſe of in the foregoing Queſtions, another 
the Lengths of the Days, Go. ſuch as we have preſented 
ve, (Fig. 30.) andexplain'd in Words in Queſt. 5. Chap. I. 
es no need of any farther Information concerning its 
, *;z. becauſe it may be apply'd here eaſily from the Appli- 
on of the Zodiacal Analemma explain d in the foregoing 
eltions. Only this one thing may over and above be no- 
That the Length of the Nights, as alſo the Hours of 
riling and ſetting, may eaſily be known from the known 
gh of the Day, and written down to the Curve lines; 
the Length of the Day ſubſtracted from 24. Hours, there 
needs remain the correſponding Length of the Night; 
| half the Length of the Day ſubſtracted from 12 Hours 
Remainder, will give the Hout of Sun riſing ; and half 
Length of the Day it 7 the Hour of Sun ſet ; = 


which therefore may be written down on one Side to th 
Leagth of their Day; according as Fig» 36. ſhews. 


——c_ 
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O inſcribing the Italian or Bohemian Hours. 


1. What do you mean by Italian or Bohemian Hours ? 


As ve at this Time in Germory, and almolk through: 
I, number the Hours of the Day from Midnight 
fo formerly the _—— 2 the 8 and 0 a 
now imitate, began the numbering of their Hours from du 
ſet : So that when the firſt Hour after Sun ſet is ended, d 
Italians add Bohemians amber. their Färſt, then the Seconc 
Third, Sc. even to the following Sun ſet, which the 2. 
or laſt Hour defineth. | . 
2. What. folums from thts. Verbal: Deſerigezon I «he, Italian 
Bohemian Hours ? ax, | 
Chiefly this, That the firſt alien Hours, becauſe. they 
ways coincide with the Night, can't be ſhewn in the Sund 
als, but only thoſe which follow. the Sun riling. E. g. Wh 
the Day is equal to the Night, the firſt 12 Lalian Hours o 
incide with the Night, and the 13th at length may be | 
ſented upon a Sundial ; which indeed (ſince at that Time i 
Sun riſing always happens at the 6th Hour in the Morniny 
neceſſarily coincides with our 7th in the Morning, B 
when the Day is at the longeſt, or of: 16 Hours, and d 
Night of 8, the th Lalian Hour is at length confpicud 
upon the Dial, coinciding with our 5th in the Mornun 
(Becauſe the Sun riſeth then at the 4.th vulgar Hour.) Lal 
ly, When the Day is but 8 Hours and the Night 16 Ho 
long, the 17th Iralia» Hour will firſt appear upon che Di 
coinciding preciſely with our gth in the Forenoon, © 
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From which it will eaſily be known, if the Night end not 
preciſely at the End of ſome certain Hour, e. g. being 8 
Hours, or 8 hor. 20 min. long, that then the 9th Lalian 
Hour coincincides with the firſt half Hour in the firſt Caſe, 
in the ſecond to the firſt 40 min. and ſo in the reſt, 


3. Having therefore thus found the firſt Hour of the Day belog= 
ing to tbe Iralian Hours, how afterwards can the reſt following 12 
their order be found ? 


This is eaſy to be done, if in the vulgar Dial there be de- 
fgned not only the Lines of the whole Hours, but alſo of 
every Quarter; for every following 4th Line, gives the fal- 
lowing Line of the Ialian Hour, which (to avoid Errors) 
muſt carefully be marked with its Numbers. Hence, be- 
cauſe it hath been already adviſed above, that the 1 3th Italian 
Hour in the Equinoctial Line, always coincides with the 7th - 
ulgar Hour of the Morning; and the 14th with the 8th, 
Ge. there remains nothing elſe to be done, but to draw 
Right lines from the Point of the I 3th Iration Hour in the 
pag of S, through the Point of the 7th vulgar Hour 
in the Equinoctial; and likewiſe from that of the 14h, 
through this of the 8th as far as the Tropick of yy :. For 
thus the lines of the 1:4ian Hours will be found, which, al- 
erwards, as often as they are tauched upon by the extreme 
Shadow- of the Index, ſhew that Iain Hour which is a» 
mbed to any of them in the Tropick of g. 8 


4 But: what do you praſaribe to 1 about the Line of the 1205 
{Witalian Hour ? „ *VVöw 


This, as the reſt, is found where the vulgar 6th in the 
orenoon croſſeth the Equinoctial in the Dial; for it pafferh 
rom the Point of the I 2th Ealian Hour in the Tropick of 
b, through that Interſection in the Equinoctial. And if the 
ne of the 6th vulgar Hour be parallel to the Equinoctial, 
4 in the vulgar horizontal and vertical Dials) this 12th La- 
an Hour line is alſo parallel to the Equinoctial, and there- 
ite eaſy to be found, > Nr 


9. 5. Lath, 
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5. Lofty, What (iy you of the reſt of the Lines of the 11, 


6-0 


10th, gtb, &c. Italian Hours ? 5 
Theſe, according to the preſent Method, can't be drawn 
more rightly, than if the fame Hour Points, according à 
they were found upon the Toes of S, be alſo found up 
on another Parallel of a Day of a leſſer length between the 
Tropick of S and the Equinoctial line, and afterward 
Right lines be drawn through the two Points of the fans 


6. One  fongle Example may very much facilitate the whi 


There's no doubt of it: And therefore let it be requir d af 
us to deſcribe an Icalian or Bohemian Dial under the Pole s E. 
levation of 52 Degrees, under which, in the Tab. in Ch. l. 
towards the End, I find the longeſt Day and Night to beo 
16 hor. 30 min. the ſhorteſt 7 hor. 30 min. or 72 har, 
From which therefore 1 conclude, That the Sun on the long 
eſt Day riſeth a Quarter before 4 in the Morning, and ſets: 
Quarter after the 8th in the Afternoon; and from the preſen 
Chap. (becauſe the length of the Night is then but 7 Hour 
and 2.) I alſo conclude, that the 8th Iralian Hour is define 
preciſely half an Hour after Sun riſing, i. „ one 'Quarte 
of an Hour after the 4th in the Morning; the 9th mor: 
over 5 after the 5th, the 1 0th 4 after the 6rh, Ge. 
7. Theſe things being thus pre- ſuppeſed, How ebe Delineati 


. * . 


it ſelf of an Italian Horizontal Dial to be begun? 


Fit, There's delineated: an aſtronomical or . vulgar Hor 
zontal Dial (Fig. 37-) in obſcure or prick'd lines, accordin 
to Secf. I. Chap. IV. but io, that all the Quarters of Hours 
expreis d; And Secondly, Both I ropicks are deſigned, viz. 6 
and ys, together with the Equinoctial line vp, &, accordin 
to the laſt preceding Chap. II. Therefore, Thirdly, where i 

li ne of the next Quarter. after the 4th Hour in the Forenoo 
cuts the Tropick of S, there | write 8, and where the li 
of che t ext Quarter after the 5th Hour cuts the fame, I wri 
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„ and ſo moreover 10 at the Section of the brſt Quarter - 
* the ſixth, Ge. Hence, Fourebly, from the Point 13, 
draw, through the Point of the 7th Hour in the Equi - 
octial, a Right line, and from 14 conſequently-through 8, 
rom 15 through 9, Sc. ſo many Right lines, which will 
ive the Dalian. Hour lines from the 13th incluſively to the 
d; for the 24th can't be e IT Shas the I 
rs the Index runs out infinitely. TT 
8. Bur how : 5 the I 2th Hour 15 1 be drawn, « and the "= & 

«foie es 11, 10, 9, &c. 8 | | 
The 12th Hour line muſt be dern from: the: Point 12 in 
he Tropick of S, parallel with the Equinoctial line V, .: 
ut for the reſt a new parallel muſt be drawn, which the Sba- 
o of the Index paſſeth thro', eg: at. that time in which the 
Da s 15 Hours long; or ſome Portion: of itonly; at leaſt 
; far as the line of the 1 2th ee (for | have no need 
f a farther;) and upon this Portion of the 1 5th Parallel I. 
ek the Points of the 12th Hour, of he roth, ꝙth, Ge. 
ter the ſame manner as Þ ſought them upon the Parallel of the 
[ropick SG, or of the longeſt: Day; vx. after ihe· following 
nner: Becauſe the Night is then fult:g 'Hourslongz.theres' 
re the 1 oth Tralian Hour coincides with the 1ſt vulgar after 
un riſing, i. e. (becauſe the Sun riſeth at that time half an 
our before 5 in the Morning) the half Hour before 6; 
nd the 9th with the half Hour after 6 : Therefore where 
e half 6th and half 7th lines of the vulgar Dial cut the 
aralle] of the length of the Day of 15 Hours, there mark 
o and 11; and afterwards, A theſe and the Points 


caring the ſame Name in the Tropick, draw Right lines: 


hus the Buſineſs will be finiſhed which was * to be 
ode. 


9. But it 1 St between every Line of two"wbole Hurt, 
di fmguiſh yet four Intervals f Quarters oy three 3 


ines 2 


Therefore it muſt be known, That there is not always 
Jccation for them all, but in the former Example, v. g. only 
be lines of the brit Quarter after the 4th, 5th, 6th Hour, 

| 2 Ee. 
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ih, ul Se. For if, e.g. in the Quadrant bk! (by whoſe fix equi 

#, fl Intervals the vulgar Hour Points have been found in the Equi. 
10 noctial line) the Interval 5, 6 be divided into 4 equal Pam, 
WE and a line be drawn through the firſt Part next the ↄth Hour 
1 . - the Center h, this will touch at the Equinoctial in the 
Wk oint 52; from which, if I draw a Right line to the Centet 
1 of the Dial 4, I ſhall have the line of the firſt Quarter after 

Wl the 5th Hour both Forenoon and Afternoon; and in the Tre. 
448 pick of S alſo two Halian Hour Points, viz. of the 9th and 
"80 2 1ſt Hour: Which thing Brevity, which is intended in thi 
8 Place, commands us to defer till another Opportunity, and to 
5 leave it to the farther Meditation of the Reader; as alſo the 
TH other things about inſcribing the I:alias Hours in Vertical 
1 Eaſt, and Weſt Dials, Ge. In the mean time he may cot. 

16 44 fult, if he pleaſeth, Schorrews his Curſaus Marbemut. P. 394, 
wh and ſeveral of the following Pages, in which is apply d in or Wer: 
"i der the Inſcription of the Iralien, as alſo the Babylonian Hour hin: 
1 in every vulgar Dial, vz. South, Polar, and Equinoctia ne 
we: the Ratio of them alſo differing here and there: He may af 
Wl: ſee M. Franciſcus Ritterus his Speculum Solis, publiſh'd at Norin- 
1 berg at the Coſt of Pauw Furſten, Amo 1660. adorned 
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15 "| . Hha do0u cal the — Hours · 2405 it 
To A s 1 thin Hd pater, nb r thelt Hours Fro 
alſo the one Siri, ſettifſg to the bear 10 owint , 2s hark been 


4 a declar d in the rcedibg ( I p. fo. de Arjcichit B 
Ts bur (dd äre Rid to' be ittiratec * this Day by the In. 
I — ts of the Balten Iſlands of > Major org que 150 Minder que) 
made the beginning of their Days 3 Riſing, and con- 
5 the N amber, of the Hours, till che following; Sun Ri 

op wh when the Sun ins been a full Hour above.the 
* 1 his Riſing, and the Balgarian Clocks (i. e. of the 
forefaid Hlandd)'.ſhew by the Wund bf A Bell the firſt:Vidur, 
dd after the Pace vf another Hour; the Sctynd, Sri V. 
continued Order df Numbering, fil the S ns Raden e 
he 2476 Hour is Heard as the laſt. A 


2. * Fu, e ds 1 ere 7 the e A 


01 3239197 : Lena BBQ." 
A this That. a8 he gelt ou Hourly 8 the aft Bis 
lonian, can't be inſcrib'd in the Dials; bectuſe both hippea ia 
he Night · Secondly, That in the Æquinoxes, the firſt Ba- 
benen Four 8 Feriniitiaced with ehe 775: Villgar Hobr, the 
ond With the eighth; Se. any thirGfolk; here alſo Roft"of 
; 42 in kind Preceding Chap. juſt the point of Time, iti 
yhich the Sun Rifeth Bally, and hiſt be marked in the TYS 
a of = „und from thence the following Hours muſt 
e Number d Orderly ; yer. with this Difference, that the 
ext from. the poiiit ot Sun Riſing, muſt be marked with the 
\umber I. the fallowing with the Number II. Ge. Which 
HAP one there remains nothing. Turdp, But that right Lines de 
Nan from l. in the Troghck _ a point of the 7:b vul- 
gar 
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gar Hour in the Morning in the Equinet Line, and in 
like manner from II. there, through 8 here, &c. and tha the 
reſt of the Directions and Rules of the preceding Chap. be 


alſo apply d here. 


3. After ths manner #hen the Ratio of the lalian and Babylo- 
nian Hours will be the ſame, Mutatis mutandis ? 


This is fo true, that if there be delineated an Iraliar D. 
alin Tranſparent Paper, and on the other Side there be dray 
all the Lineaments of the Dial appearing thro', and the B. 
lonian Numbers be Written to them, there will be had a 34 
ylonian Dial intirely delineated; As on the other Hand, a B. 
bylonian being deſcribed firſt according to certain. Rules, will be 
changed by the like Artifice of turning the Re, into an bo 
tion Dial (only the Numbers, being. alter” 'd). 


YL 4. Bur I would bave you teach me the Aube f PURE 
Babylonian Dial 155 it els” e tbe ARBice e hs an Irali 
_ N „%%%%%ßͤ ³VA Ant? 


1 FY ® 


54 ſhall ! kacifly. our: 000 by Jdlivering nods 
Geomerrical Way from Chriftophorius Clavius his Harmenic, at 
that (as; I hope)” with a much greater Plainneſs and Faciliy 
than it was conceiv d by the Author himſelf; which afterward 

may be applied back to Facilltate the aboye-given Deſcripti 
of The Tralian Dials; as indeed ariſing out of it, or rather (i 
it be conſider d more attentively) with reſpect to the — 
tion and Original, the ſame with it, neither EY 1 1 


0 eme accidental Conditions. FE, Ne e 


r 


. Give me then, T prey, that Wa 2 1 to 3 — 
46 10 the Babylonian Dial in the ſame Caſe with the former, vi 

the Elevation of the Pole 52 deg. (where « the longeſt b 
and Night * of 16 Hours and ; 2 the ſhorteſt of 7 £2. 


I proceed then thus, (t.) I deſcribe (in Eg. 18.) bot 
Tropicks with the AquinoCtial and Meridian L558, as above 
( 1.) I deſcribe from the point & (viz. having made F h equi 
to /g) the obſcure Circle kxpo, and beginning at p or &, 


divide the ſame into 24 __ 28 25 and then e bh toward 
: &. 2 11 * 4 Ol 
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on both Sides, I Number as far as » and o, as many Hours 
r Parts as half rhe greateſt length of the Day contaias, viz. 
the preſent Caſe 84 and I draw at length the obſcare Line 
„ (3-) Becauſe here the Hours are to be Numbred from 
n Riling, I begin from the Faſt point à, (N. B. if the 
lian Hours were requir d, ve muſt begin at the Weſt point 

and 1 divide the Circle into other 24. Parts, to'be Marked 
ith their Numbers, 1, 2, 3, 4, Ge. thus che greater Arch 


un the remaining Hours of che ſborteſt Night, vx. when 
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5 5 VVV ; i , oh . 132 
1 begin, at I, and haviog.apply'd the Rule to this a 


4 * 
1510 
begin at I, and hay! he Rule ned rhe 
mer &, [which ought allo 2 through the point 1 3). 


jnd in what place it cuts the AquinoCtial Line, and there I 
ark the point 2. Then the Rule being placed upon @ and 
it will cur the Tropick of Cancer in two Points, where= 
that towards the left {which may eaſily be Judged} denotes 
I. Babylenian Hour, and the right Hand point. the 12th, 
o which alſo 1 ſet down the aforeſaid Numbers. In like 
nner I proceed with the reſt of the points 2 and 14, 3 
d 15, Sc. by ſeeking firſt their Interſection r in the Æqui- 
dial Line, and then from 4 the Center of the Horizontal 
al, by drawing another right Line through it ; which, if it 
s the Tropick in two parts, will give theſe two Hour 
nts of the ſame Name; but if it cuts the Tropick in one 
nt only, it is a token that the other Hour belongs to the 
ht, which ought to be. ſtruck out of- the Dial, and chat 


terefore after the ſame manner I find the points 2, 3, and 
reſt of the Hours, viz. as many of them as the length of 
ſhorteſt Day contains; and laſtly, I connect the points 
ning the fame Names in both Tropicka, as 1 and 1, 2 
2, Ge. with right Lines, which will be the deſired Lines 
the Hours to be Number'd from Sun Riling. 


. t. 


7. Bnt 


D ie 


40, contains the Hours of the longeſt Day, and the leſſer 


point muſt needs be the point of the firſt Baby/onian Hour. 
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This Indeed i is true, and eee hs gie NI 
mut here again be call'd in to our help, and in it the Hy 
points mu fought, and the firſt Babylowian is to be dnn 
om the Sh = the ſecond thro'.the eighth, & 
Which moreover may ſerve as 4 proof of the foregoing 0 On 
rations... Bur if I deſire not this proof, the for firſt B 
an Houf Lines being drawn, will give the Vulgar Hour p; pol 
in the Equinoctial 7, 8, 9, 10, Ce. Therefore taking t 
Spaces F115 fio, 79, Ge. transfers them towards the iu 
Hand in 1, 2, 3, Ge. and from the point of the Tropik 
Cancer 7, are drawn the following Babylenien Hour Li 
© 1 frohi 8, thro” 2, Sc. But For ths la the next; al 
o thi Tiöpiek cr ander muſt be drüuwn, and in it mull 
64 he thingy which wk ite in Queſtion 8. fi 
*. z in this plac & eſpecil 
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the vulgar, and every: where made uſe of, whic h thews 
_ numbeted from 235 next foregoing Midnigl 
ld by them the Leher Dial whole. Delineation therefor 
have taught b6W to perfect it under v 'orms. in 
I. ch. II, It, Iv, V. VI, and VII- Burthe 775 
FE were ptoper to them am very Aheient Times, (for 
ph there is one ſomething. like it at Rottenburg A 
uber, and in other Places, yet it's not the r | a 
255 e. which uſually humbers the Diurnal 
n Sun ri ling, as do the Balylonians, and the Noftutnal 
irs from Sun ſet ; for this Reſon, without doubt, c 
* the Greater Dial ade e 15 he Summer Time they 
ber more thah 12 Hours in | the Da y Time, and in id 
nter above 12 in the ps 3 which the common * 


l hever do. 


L. From whe * * faids it "EM That the Greater Norim- 


? Dial ren in the Da Timp ak the eee in the 
bt with 15 Italian Dj 4. 


rdeed in a general way . may 35 appel to e | 
it; yet in ſpeakin e nr accurately, there is a 

we Difference bertel thele e an Þ; former. ( (a. \ Theres 
hen the Sun enters the Si gh 7 or =, then e riſsth 
(ly at the 1 2th Lali Hove, an ud. ſets at r the 1 2th. Bg- 
n Hour. But the fat Sun being enter'd into the Sign 
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S or Vs, then under the Elevation of the Pole 49 2, þ 
| makes in the former Caſe the longeſt Day, in the latter 4, 
longeſt Night, of 16 Hours; and on the contrary, ther 
the ſhorteſt Night, here the ſhorteſt Day, of 8 Hours: 
in the firſt Caſe the Sun riſeth at the Sth Ialian Hour, : 
ſets at the 16th Balylonian 3 and on the contrary, in the 6 
nl Caſe he riſeth at the t6th. Tralian, and ſets at the % 
abylonian. And on theſe four Days of the Year the great 
Norimberg Dial agrees preciſely, and ſenſibly on the next Dy 
before — after, in the Day Time with the pos, ink 


Night Time with the Italian Dial: 
2, Then they agree leſt in 15 other Seaſons 5 


'You fay right! And' a very apparent Reaſon fork im 
readlly be given; Becauſe the. Babylonian Hours through 
the Year are rider d | preciſely. from the Moment of Sun 
ſing, and the'I:aliar juſt from the Moment of Sun fett 
Bur tlie Norimberg Hours have no reſpect to the exact Mom 
either of Sun riſing or Sun ſetting, (viz. becauſe it varies d 
in Aſtrondmical Rigour) but to the Time of the ring 
ſetting of the Sun chill fuppoſed, as though i it were one 4 
the ſame for ſeveral Weeks; viz. as is plain from Ses. 
Chap. I. Queſt, 10. of our Chronology deliver'd above, fn 
the 7th of Feb. o. g. even to the 24th, the Sun is ſupp 
always to riſe at he 5th Hour iti the Morning, and to ſet 
the 5th Hour in the Evening, . although in the mean time 
riſeth in every of the following Days ſome Minutes ſoot 
and ſets ſome Minutes later; which Minutes are not wo 
—_ Notice of in the common way of Buſineſs. 


Since therefore, b reaſon of th 5 Difference F; 
N orimberg Hours from the Babylonian | and Italian, « di 
Defgnation of them u alſo _— 4; 1 N vom v that 15 may 


alſo taught by Degrees. | eit l ih 


I will endeavour to explain the 1 Matter with as m 
Facility as I can. Bu, Therefore 1 deſign. firſt of all 
cording to the Directions repeated again above, the two 
ow” of S Led Ys, = wich the Equigodtial 1 


for it 1 
hrougha 
of Sun 
un ſet 
Ft Mom: 
varies d 
e riling 
re one 4 
n Sed. 
Dove, flo 
is ſuppo 
d to et 
an time 
utes ſoot 
not wo 


ence of 
3 ry di 4 
thy ma) 


ith as m 
of all, 
e two 
Cial Li 

Tt 


VL 


©, » „% % „ „% = << = 


E. . 


——ũ——EV—— — 
Po 


— 
D.. 


* 


—  —- — 
—— — 
„ ⏑ — es” © 
- - — — 5 
—— — — nd 


— 1 — 


"as 


- 
„ 


- 
4 - 
- 
SHE we oe ew 
- 7 
- - 
* 
- 


; Pag : 
4117 


Vol. 3 
Ie 


0 ne bu? 


* 


55 


i 4 
4 
7 0 
4 4 
„«Tꝛ % „ „%% „ „% -- 
L U 
4 U 
4 
, 


„%-, JIG 


Th \ 
* U 41 * 
. r een 
e 
— 1 


& : 
* 

1 

=> 

„* ' 

ww - © wv - 


3 
GT F 
— 

= 


A goa ubop 6Fuonva?Jp $9]9 TH 


LON 403024 


76510 2 240% 
1 


' 
7 
* 
4 


EE. 
j * 
1 


UF” 


Fe 


4opun 
2 2 


- 
- 
- 
” 
* 


” 


Pty — 
_ — — 
— — — 


[OY LE 


pn, 35 1 have taught aboye in Chap. II. Qu, the laſt, to 
fon the Cutye Lines of the length of the Days and N ights 
cording to the whole Hours; fo here deſign the ſame, not 
cording to whole Hours, but according to half Hours; 
z beginning from the Tropick of VS, under which the 
y is 7 Hours long, 1 deſign that Line, which being touch d 
the extreme Shadow of the erect Index, anſwers to the 
ngth of the Day of 8 Hours, and ſo on the reſt anſwer- 
2 to 9 Hours and 2, 10 and z, Ge. For which thing, 
Read of the Declinations preſented in the large Table in 
gp. I. theſe others of the following ſmall Table may 
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Pole Elevation 49 Degrees. 


XII H.] Declination. | XII HI. 
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Theſe being thus premiſid what elſe d there to be d 
begin therefore, Third, on the Right Hand, (is may 
en in Eg. 39.) at the Tropick of VS, and write to the 
Line downwards towards the Line Y and S, the Num- 
9, (altho according to the Sun's Courſe the Day is then 
onger than 8 Hours and an half) to the following 10, to 
third r x, to the fourth (being the next to the EquinoCti- 
12, to the fifth, and next aſter the Equinoctial, 13; to 
lxth 14, to the ſeventh 15, and to the eighth, or the 
before the Tropick of S, 16. Fourthly, I turn to the 
, and write back in the. next Line from the Tropick of S 
ards & and VS, again 15; in the following Line 14, &c. 
[ ſhall have Curve Lines, which ſhew the Lengths of 
Days number'd according to Civil Uſe : Tor as long 2 

* a * 


7 


70 "_ 
a Shadow of the erect Index falls with its Extremiy | 
tween th 
Right Ha 
123 and on the Left, the former with Number 10, the 
ter Number 


6. All theſe things I underſtand rightly, and moreover diy 
There remains nothing now, bur tat all the Hou 
of a whole Day be alſo deſigned, which, fince it my 
done two ways, I ſhall here only teach the latter, as 
the eaſieſt, after that I ſhall have premiſed a third, theal 
of all, though not the exacteſt, conſiſting in the follo 
Particulars: Having firſt deſigned a vulgar Dial, with | 
Lines not only of the whole Hours, but of the halves 

| (ſee Fg. 39.) Then moreover the Tropicks of S and 
being deſigned, and allo the reſt of the Curves of the Ley 
of the Days, prepared by help of the Analemma from 
foregoing Tab. of Queſt. 4. afterwards upon the Lines of 
Whole Hours in the next Space to. the Tropick of VS, u 
upon the Hour line 12 the 4th Hour, upon the - 11th the 
upon the 10th the 2d, &c. but ſo, that thoſe vulgar H 
lines be cut in the Middle by the traniverſe lines x x, U. 
that thoſe. tranſuerſe lines may be. equi-diſtant-on both & 
ſrom the.exsreme Points of the Hour lines (as far as the) 
intercepted between two Curves) and that gradually ſo n 
the mare, by how much more every Hour line is di 
from the Meridian, or Line of the 12th Hour. In tho 
cond Space the Norimberg Hours 4, 3, 2, Sb. are not in 
bed in the Hour lines themſelves, but in the half Hour i 
ſo that the half 5th Norimberg anſwers: to the 12th vu 
In the third Space again, the 5th Ngrimberg coincides will 
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f the vulgar 12th; and the ig 151 

With e 9 8 be fur 22 Ae 
Halves; and thus alternately, Ae - 
er Caution of the traplver xc ſhort Liges, cy 


1 But becauſe theſe tranſorrſs Lines (epeciah « to their / 
Points) are determin à only as you think fit, 1 there 
iu as hand of finding cles by ſome. cartain Rule? 


There is one indeed, but ſomething too. Laborious a 
oix; which nevertheleſs, we ſhall ola and. facilitate 
much as poſſible, Firſt, Let there be formed, Fig. 40. for 
Poles Elevation 4.9 deg. from the ſhort Table i in Queſtion 
in which the extreme or outmoſt Lines parallel to the E- 
notial Y A, are the Diameters of the two Tropicks, un- 
one of which the Day is. 16, under the other 8 

: The reſt of the Lines are the Diameters. of the Diur- 
Greles, under which the length of the Days is 15 Hours 


foremention'd Curve Lines of the lengths of the — 
&e laſt 01h, 39. I believe, e. g. at the next ta the Equi- 

of which, though they delign, 30 mix, more or 
+ ems under 12 Hours, yet . Artifice they: 
divided into 12 


. What drtifce that ? 


ale from the former Fig. 40. the next Line to che 

tial towards the Tropick of Cancer, XII. 30. ö, and wh 
deſcribe, within the other Fg · 539. . from the point h the ob- 
e Circle knlpo; t 1 ſet off the Space XII. 30. s, from 
former into his m p towards . e ** I draw t 
ſrerſe Perpendicular” oen through ek; and then I divide 
preater Portion of the Circle np o into 12 equal Parts, 
ning at the Eaſt point; and applying a Ruler at the points 
d b, where this cuts the 0 Line, there I mark 
„% Herter ; and from a, through 4, a right Line being drawn, 
cke next Curve to the 'Equin nobel towards Cancer in the 


Minutes, XIV. 30. Se. Then, as ſoon as [ have def gu'd 


Hour Point of the greater Dial. After the ſame man- 
(2) I find the fame ii Foing upon the new: I 


i DIAEEFNG. 


the Equinoctial towards Capricorn, vig. by ſetting off oy 


the Space XI. 30.s, from p tawards Kine; and drawing thy 
tranſverſe Line mel, and dividing the Portion of the G 
cle pm into 12 parts, and working moreover as at (rg, 
(3.) I joyn theſe two Hour paints 1 and 1 by a right Lin 
Which will be the firſt Hour Line; and (if J have works? 
rightly) twill neceſſarily paſs through the point of the ſcrenb 
Vulgar Hour in the Afternoon, and after the ſame m—_ 
I proceed with all chen the ten remaining Hour Lines. 


9. What muſt be dan moreover with the following Lines? 


| Secondh, I place the ſame Line next the Aiquinoctial row 
Cancer, and the next following, (viz. between which the Dy 
is always ſuppoſed to conſiſt of 13 Hours) and I ſeek likeyi 
upon both theſe 1 3 hour Points, as before I had ſought 11 
5. e. on both ſides I divide the greater portions of the othe 
Circles, deſcribed from , Fig. 40. at the Diſtances XII. 3 
and XIII. 30+ hof the former Fig. and divided again into: 
unequal Portions, (vix-by help of the Lines. XII. 30. ;, a 
XIII. 30. s, into 13 equal Parts: ) Then I proceed as 
| firſt ; and I ſeek, Thirdy, upon the ſecond and third Cin 

line towards the Tropick of Cancer, 14 Hour Points, up 

the third and fourth 15; upon the fourth, laſtly, and ud), 7 
Tropick it ſelf, 16, &c. Hs . 


TO. After the like manner therefore without doubt 1 find 
Hour Points on the other ſide beyond the EquinoRtial, 
Lou gueſt right, this one thing yet being obſerved, th 
upon the firſt and ſecond Curve Line from the Equinodl 
towards the Tropick of Capricorn, I am to find 11 Hi 
Points; upon the ſecond and third 10, and ſo on; andi 
by help of the leſſer Portion of every Circle, deſcribed, ac 
done in the former, by help of the greater Portion decen 
divided (viz. here into 1 1, 10, Se. The Hour Points the 
fore bearing the ſame Names being at length Connected 
right Lines, there will be had, with much Labour, but m 
exactly, the Hour Lines in the greater  Norimberg Dial; 
which being rightly placed to the Meridian Line, the en 
mity of the ſhadow of the ereQ Style, as often as it touc 
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5 of theſe Tranſverſe Hour Eines between two Curves; 
ys the Hour of the Day annex dl to its Nh | 
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f the Ancient Dials, called alſo the Jewiſh and 1 
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. Explain to me firſt ih- Auserſa Ac rellations of the Hour; 
| the Original of theſe Nazis, --- | Ko 


only the Ancient Fees, but the RNmens alſo and other 1 
ople, divided every Day and every Night (whether they, Wl 
re long or ſhort) into twelve equal Parts, as Ancient Ma- 110K 
maticians and Hiſtorians affirm ; according as afterwards - [8 
Canonici Hours, from thence call'd Firſt, Third, Sixth, YM "0 
ub, were order'd alſo according to this ſort, of Hours. wit 
mdy, They were particularly called the Fews or Fewiſh ©." 
urs, becauſe they were uſed more than any other by the __ 
m Anciently, even in the Time of Chriſt; Witneſs the * 41 
ſtory of his Paſſion, eſpecially that ſaying of Chriſt to his 1 
ſeiples, John 9th. Chap. Ouxl Safe ciow & pat The npigas ; LR 
there not twelve Hours in the Day? Now becauſe theſe 12 10 bl 
urs of any Day and of any Night ſeparately, indeed are 1 
al to one another, but not to the Hours of another Day, Wn 
Night (vizyof à ſhorter or longer) nay not ſo much as the N 
mal Hours are ever equal to the Nocturnal ones, except „ 
the Equinokes; for it e.g. of the 16 Vulgar Hours of 4." 
longeſt Day and longeſt Night, 12 ſuch Ancient ones are . | a 
e; and again, of the Vulgar Hours of the ſhorteſt Day Fl 
borteſt, Night, the 1 2 Ancient Hours are likewiſe made; 
nay eaſily judge that thoſe former Hours will be half as 
e again as theſe here; and therefore that the Hours of the 
eſt Day are not equal to thoſe of the ſhorteſt Night im- 
| — medliateſy 
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Ru ᷑̃· 
mediately ſucceeding, neither thoſe of the ſhorteſt Day t 
the Hours of the Day far diſtant from thence. ay 
thence, Thirdly, Theſe Hours at different Times being of u 
unequal length, were commonly call'd Unequal Hours. 


2. But why are theſs Hours alſo called Planetical or Planta 
| Hours e 5 8 1 


They took this Name from thence, becauſe Aſtrologen ſi 
ſome certain Planet as a Rule, over every of theſe Hon 
throughout the whole Week (and that in that Order, as th 
are placed, by a falſe Oprnion, in their Heavens from the high, 
eſt downwards) of which that who hath the firſt Hour of 
any Day under his Government, hath, gixen the Name t 
that very Day, ſo that, e. g. they were called Sundgy, Mig 
Se. as may be ſeen from the following Table, 
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gay be done two ways, Viz. drithmeticaly and Geometric 
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3. After b manner tzer art the Hour lags 22 in li 
gar NG for ops Ancient Horses 3 


From whatſhas already deen laid i it rr 1 there 
nothing elſe to be done, than that the vulgar Hour Lines b. 
ing deſigned, the Tropicks inſcribed after the uſual manne 
one of Cancer, or of the longeſt Day (with us 1 6 Hou 
the other of Capricorn of the ſhorteſt Day (of 8 Hou 
both of them muſt receive 12 Hour Points, and theſe m 
be Connected by direct Tranſverſe Lines. Which, ſince 
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that order we thus perform: Since it is known that under 


the Poles Elevation 49 deg." the löngeſt Day is equal tu 15 
vulgar Hours, the ſhorteſt to 8;' which are to be reduced to 
12 only on both ſides; it follows from thence. (v2. 16.bel 
ng divided by 12)- that ry d Hour of the longeſt Day is 
equal to the vulgar Hour 17 or 5, and that an Hour of the 
ſhorteſt is 2 or 3; and thus that an Ancient Hour there makes 
more than a vulgar Hour here ; les Therefore, ſuppoſing 
toſs things which ought to be, "ay having decently divided 
the Hour Spaces into their third Parts, ſince the 6h. Planeta 
Hour always coincides with the 12%. at N oon, I take fot 
he 5 and 7 on both lides i in the Tropick of Cancer a whole 
ulgar Hour with 3 or 3 z. but. in the Tropick of Capricorn 
for 4 and 8, there again 7, here 3, and ſo on; and1 
onnect the points of thoſe Hours ng TRIES Ri _ | 
ines. = 3 ; fe | 


124 % 15 1 £ oy A 515 © E 


6. Can 10 »competdiau Wo be bad 125 ? ; D | 12 25 155 : A 


There may fo, and indeed it's this, That chers! is no nocd 
f finding the Hour Points ſeparately irl the Tropick of Ca- 
ricorn. For about the Equinoxes, as is known, the Plane- 
ry Hours Coincide exactly with the Vulgar, fo that? the 
zn Riſing then at the Vulgar 6b, che firſt Planetary Hour 
nfvers to the Jeb. Vulgar, the 2d to the 8th. the 3d. to tlie 
b. Wherefore, if only having found the Planetary Hour 
points upon the Tropick of Cancer, and marked them wich 
heir Numbers I, 2, 3, Sc. I Connect the 1/2. with the ſe- 
enth Equinoctial Hour, the 2d. with the eighth; Ge. which 
pht Lines continued as far as the Tropick of Capricorn, by 
his very means I ſhall have the intire Planetary Hour Lite. 


5+ But bow ij this ſame thing done Geometricaly 2 


Having deſcribed here alſo (in Fig. 4.1.) (1.) The Vulgar 
our Lines, which the Tropicks and Equinoctial, and the 
eridian Line, as hath fo often been done, from the Point 5 
after that Fh is made, according to Cuſtom, equal to the 
ne /g) I deſcribe the obſcure Circle k I po, and with the 
te yo I cut it into two unequal Parts « 2 0, Which will Mea- 
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38 _ __DIALLING: 


_ Noon hour Points, by help of the points of Diviſion 2, 54 


Hour Points in ehe Tropic of Cancer. 


_ deſcribed from the fame 
| the longeſt. Next I divide the Arch In, beginning agi 


Lines the reſpectiye hour Points or thoſe of the ſame Num 


ſure the longeſt Day, and ko the longeſt Night: (2.) ky 
Ving next divided the greater Portion o into 1 2 equal pam 
beginning at n, and applying a Ruler in 1 and 5, Where i 
cuts the EquinoQial, there I mark the Point 7; and fron, 
through g, having drawn another right Line curing the Tr 
pick of Cancer on the left hand (for the right hand Sede 
is not to be minded here) I ſhall have the Point of the fil 
Planetary hour; and in lixe manner I find the other ſix Fore 


£5c. in the Portion of the Circle 2 po; and then I traner 
the ſaid reſpeQive Intervals into the right hand Side of ty 
Tropick. | 4 | „ 


6. After the lite manner alſs will be found, witboys down, t 


I don't deny it; but by dividing the former Circle oy 
wiſe (or, to avoid Confuſion, it will be better to have anat 
* ) into the unequal Portin 

{pm which deſigns the ſhorteſt Day, and m & 1 which del 


at che Eaſt Point i, into 12 equal Parts; then I-apply the N 
ler to I and h and proceed after the ſame manner as was dy 
aboye upon the Arch =p e; thus I ſhall have alſo the by 
Points in the Tropick of Capricorn. Laſtly, I join by rig 


in both Tropicks; or I call again to my Aſſiſtance the hy 
Points in the Equingctial Line, as was done in the forg 
Neſt. 4. Thus this Operation alſo will be finiſhed; only i 
Inſcriptions and other accidentary Ornamente remaining, wii 
may over and above be added according to any enes Pleaſit 
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CHAP. vil. 


Of ſome other remarkable things to be inſerted in Val- 
gar Dials, yet rather to be hinted at in this Place, 


thay attually to be exhibited. 
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1. Do there fill rehiain then ſome other things to be delightfuly 
tnd profitably inftrted in che Vugar Dials, beſides the Varieties of 
lalian, Babylonian, Norimberg, and Ancient Hours, alſo of the 
deu, &c. e ve” Sek 

HERE remain till not only feveral things about what 

has already been deliver d, and apply d almoſt to the 
vulger horizontal Dials alone, which might be apply d ſepa- 
ntely; and ſome new things here and there adviſed in every 
ther fort of vulgar. Dials, viz. South and North Verticals, 
olars and Equinoctials, as well upper as under, alſo Faſt 
md Weſt ; hftly, Decliners, Incliners, and Recliners, &c. 
ut alſo ſame other things remain to be deſigned within - the 
ulgar Dials, which may be (hewn by the Extremity of the 
madow of the fame erect Index together with the ow 
ours: Neither could they be taught hitherto, nor can th 
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ſet, viz} leaſt this Treatiſe. ſhould become too tedious, and 
he Multitude of Cuts which are neceffary, ſhould increaſe 
te Price of this Book; therefore we refer our Reader to 
te Second Part, Chap. the laſt, of Weiperus his Gnomonicks in 
he German Tongue, added by us; and thoſe things which 
re explain'd there mote diſtinctly, and illuſtrated with Cop- 
Figures, we ſhall only ſlightly mention in this Place. 


Ls 4 1 
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. Which 1 the Firſt of choſe things that remain to be roy 
more ws * 5 


They are the Longitudes and Latirudes af the chief Pla 
to be met with up and/down on the Superficies of the Earth: 
z.e. (t.) certain Right Lines reaching out from the Cents 
_ of the Dial as from the Pole of the Earth, which, when the 
Extremity of the Shadow of the erect Index arrives. at, i 
ſhews at once all thoſe Places of the Earth which at that 
Time have Noon or the 1 2th Hour of the Day. (2.) Ab 

certain Curve Lines, which, when the Extremity of thy 
| Shadow toucheth at, it ſhews the Latitudes or Elevations d 


| the Pole of thoſe Places or Cities which lie under — & Gy 7 e | 
cular Lines. : F mibed 
3. By thi "a Ek an entire . 1 . ma l. ls 


erwarc 
ery De 
Loth, 5 
he Exti 
ircles 
Izimut] 
i whicl 
ing Cl 
ours, i 
hat ſo t. 
5 anner. * 


pared, which will preſent to the View, in the Sun ſhine, beth ty 
aforeſaid and ſeperal other things. | 


Without doubt wonderful things may be . 4 
this manner upon ſome large Marble Surface, or of ſome 5 
ther ſolid and poliſh'd Stone, placed in the open Area of 
Garden, or ſame other Place; fo that not only the 120 
Hours ar Non of the moſt Celebrated Places, and their La 
titudes, as hath been ſaid, but alſo thoſe Parallels in whid 
the Sun moves vertical at any Time of the Year, or isp 
pendicularly over the Heads of the Inhabitants about the 121 
Hour: And other things moreover eaſily to he eſtimatedfra 
ſuch things as. theſe, will be known by the Extremities © 
the Shadows of the , ſo that there be Time ande 
fapogh allow'd. 


6, Do 
ved in 


4. Which 1 __ 1 of theſe FR which * be add Hime 
over and above to the. Vulgar Hour Lines? lp of \ 

They comprehend (1.) the Sun's dads, 1. e. Ri ex touch 
Lines paſſing through every 1 5 Degrees, numbered fo ha the Es 
the loweſt Point or Place of the Index, beginning at Won deſc, 
Meridian Line, that in the Meridian Line it ſelf there mie 12 


uſps, WI 
Ceflivel 


pe written 90, on both Sides at the Diſtance of fifteen L 
grecs 75 ; moreover at an equal Interval 60; farther 4 


D 1 A*L.LTN'\G.. E 
46; I5 : 80 that by this means as often as the Shadow: of 
wards the North; marked. with the Numb-ci 1 5, by this ve- 
ry thing it la]. that the Sun's A is I7 gr [5 er that 
the Sun is 15 Degrees: fi οπ-f¾¾ei: ©: (f +1. towards tue South, 
& Or. Inc Jomn n ane Lu rom the Eaſt Point 
ied rt Ee butt zine che: Aumuths from 
the Meridian :: »Doeeſt; at the Meri- 
dan Line muſt be u In.. ar the firſt Interval 
on both Sides 15, at the fold +, -1noreover 45, 60, 
57 90. 15 2 


wribed 2 


That comprehends (2.) the Circles call'd Almicanthars, 
xr Circles of Altitude, which are deſcribed by narrower, af- 
erwards gradually at larger Interyals ; which either ſhew e- 
ery Degree of the Sun's Altitude, or at leaſt every 5th or 
loth, at that Moment in which every Circle is touched by 
be Extremity of the Shadow of the ere& Index. Theſe 
cles of Altitudes, and the preceding Right Lines of the 
Mimuths, are commonly inſcribed in one and the ſame Dial; 


ing Chapters) it is beſt to have the different Lines of the 
lours, Signs, Sc. painted with divers Colours or Paints, 
bat ſo they may the more eaſily be diſtinguiſh'd from one a- 
ther. „„ ‚ 1 
6. Do there yet remain ſeveral things which may uſefully be in- 
ted in: Dial s - ES 


OW: The Lines of the aſcending and deſcending Signs, by 

ep of which the Extremity of the Shadow of the ere& In- 
ex touching at this or the other, diſcovers what Sign aſcends 
the Eaſt Horizon, and conſequently alſo, what oppolite 
ign deſcends - in the Weſtern Horizon. (2.) The Lines of 


Rig 
o ff 
te m 
een aſps, which being rightly deſigned, after that they are 
ner cceſirely rouch'd by the extreme Points of the Shadow ſo 


often 


che erect Index toucheth at the firſt I ine from the Welt. to- 


5. Which j the Third of thoſ} things which might ges be in- 


p which Caſe (as alſo in others mention d above in theprece- 


There remain indeed ſeveral, and eſpecially theſe two: 


ie 12 Houſes of Heaven, which otherwiſe they call their 
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| Gince all theſe things may by 


and ſo cutting the Plane and the Lines of the deſcribed I 
beratiſe ſuch a plain Superficies being parallel ro the Hoi 


drawn, becauſe none of their Planes are parallel to the 


—— 


often repeared, by this they ſhew, chat the Sun ſands i 4, 
whoſe Number is Written down at the aforeſaid Line. N. 
may by peculiar Induſtry be appli, 
7 kind of Vulgar Dials, as has already been hin 


phical Operations may be expected from theſe fey | 
licks. | lane 
| f the 
3 oy tf all \ 
= ; dex | 


” lock | 
Of a tertain Lint which it aſeſal to be delineated in 
' the Dlals hitherto deſeribed, which we cal 
Line of the Horizon. — 


tibet whith 8 ſo uſeful, and Sew # it to bit 


1. Phat Line 
N a Word, That Line is underſtood by it, which i 
| ceived'to be generated by a plain Surface parallel to 


Horizon, tranſinitted through the Apex of the erect [od 


From which Definition this firſt of all appears, That the 
rizontal Dial only admits not of ſuch a Line of the Hort 


and conſequently to the Horizontal Dial, cane cut this 
Dial : But in all the reſt of the Dials it may neceſſniſ 
Tiaon, and therefore may be interſected by an Horizontal 


* 


2: Bop then che aforeſaid Line to be drawn in . 
als? | 


. in all Diale, both truly South or North, and alſo 
Vertical Decliners to the Welt or Eaſt, the erect Index it {af 

an Horizontal Pofition; and therefore the Horizontal 
* cutting the Dial, peſſeth through the length and place 

F the Index : So that the Line of the Horizon in the plane 
f all Verticals, is —_ rightly through the ver J place of the 
dex preciſely, a nd perpendicularly to the Meri dian or I2 2 
lock Hour Line: See Fig. 42. 


3. How 5s it to be ab Bis cn; ie de 


Seeing that in both theſe alſo the erect Index hath an Horl- 
ntal Sine or Poſition, here alſo it is drawn juſt through the 
ace of the Index, viz. there where the Line of the fixth 
our and the EquinoCtial Line croſs each other, ſo that it 
akes with the Line of the ſixth Hour an Angle equal to 
jc Pole's Elevation, or with the Equinoctial Line, its Com- 
ement ; and therefore let ic be the Meridian Line i it * as 
p, 4.3- ſhews. | 


50 4 Hh Poſition will the fo often r read Line of the Hei 
' Wie in Polar Dials d | 


In theſe, from the Point in which the Line of the third 
12 Argon yo g crofleth 
e EquinoRial, make t I3z e w—_— 
ent of che Pole's Elevation; and that in the upper Polar up- 
ds, above the place of the erect Index i 9j — 
\ By. 44-) bur downwards or below the place of the Index 
the lower Polar ; and where the Line 3 x, toucheth at the 
ridian, through that 4 draw a Line parrallel to the Equi- 
e * 268 Wa 
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44,531 5. And what Poſition bas it in Equinoctial Dials ? 


It muſt be ſought almoſt after the ſame manner as i,j, 
preceding Queſtion, viz. from the place of the Index E (x 
1 45.) upon the Line of the,Geb Hour, I cut off the part } 
with the Index erected in E; and at the Point / I make ir 
Angle Ele equal to the Pole 's Elevation; and that up 

In che upper Equinoctial, and downwards in the lower; 2 
throu h that Point where the Line Je cuts the Meril; 


51 7 ö v1 
5 holob * El b4 
4 


viz · through e having drawn a right Line parallel wih i: 
Line of the 6b. Hour, it will give the Horizontal Lie 
EL 3 oa ß ee 
6. But although ſuch an Horizontal Line # not found in Ed from 
zontalt, which are truly. ſuch ; pet in Horizontal Decliners, or ali gle (u 
' are abuſedhy called ſo, it will find 4 Place 1 believe. of th; 
J ä linatior 
In this you are right: For in ſuch as theſe a right Ii e a P 
drawn parallel to the Meridian or 122). Hour, through n. 
Point of the 646 Hour, where it cuts the Equinodtial, vi 
be the Line of the Horizon ſought. For, that the SupeiiMF8. Lf 
cial Plane paſſing through the point of the Index, erected i mad: 


perpendicularly, as in the true Horizontal, but declining « 
ther to. the Eaſt or Weſt ; and that Horizontally ought toc 
the Superficies of the Dial on that ſide, where the Index, a 
clining from the true Horizon to the Welt or Eaſt; makes! 
obtuſe Angle with it (viz. in a Decliner towards the We 
on the right Hand from the place of the Index, in a Dedi 
towards the Eaſt, on the left) and that by the common Sed 
on of the Meridian Line; is manifeſt from the very Poli 
ir ſelf of ſuch declining Dials. But becauſe this ſame Sel 
on ought to paſs preciſely through the Point of the 625 Hou 
this may be judged after this manner: In the Equinoxes 

Sun Riſing happens always at the 620. Hour in the MornnWich the 

and his Setting at the 62h. in the Afternoon; and he isthſWloweſt ; 
ſenſible in the very fame Plane, which paſſeth parallel to higher 
Horizon, through the point of the Index, as far as the Py exten 


— 
2 cu 


1 4 IT 1 : 47 1 1 
the Dial; which Plane certainly, or rather the Sun's 
/ tepreſenting it, muſt needs project the Shadow of 
e Index in that 67h. Point of the Equmoctial: Set 
5. 21. F 111 „ IS; N * 14 
16117151 10 * 1958 „„ = S & „5 2 „Mic 
Aſier what manner, laſtly," # the Line of the Horizon to le 
i #41 Trelining and Reclining Dias s? 
F e 


1 2 12 * N 


* * 2 4 


Nor is this Thing Diffiattez for if a Line be drawn 
cure through the place of the Index perpendicular to 
: Yierifian or Line of the 122. Hour, and upon it af- 
wards 4 Portion be cut off, beginning from the place of 
Index, equal to the length of the Index (after the fame 
ner as was done above in the Polars and {EquinoQtials) 
| from the laſt Point of the aforeſaid Portion I make an 
ee (upwards or downwards, according as the Conditi- 
of the Dial requires) equal to the Complement of the 
lination or Reclination; I ſhall have in the Meridian 
ne a Point, through which the Horizontal Line muſt be 


I. 
J' 


a ti Vn. 
vi : 5 
8. Laſtly, What z the Uſe of thu Line, of which mention 


made immediately in the faſt Queſtion of the preſent 
wenn. 
x, be Uſefulneſs of this Line conſiſts in this, That it cuts 
the Superfluous Lines in every Dial, which can never 

Wl touch'd by the Shadow of the ere& Index, and by 
ecia means it brings a Dial to that perfection, in which it 

only contains all thoſe things which are poſſible 
oi be ſeen and ſhewn in it, but alſo it contains no- 
g beſides them, which would be ſuperfluous and of 
Uſe, For, ſince the ſhadow of the Index touch- 
ces Wi the Line of the Horizon at that very Time in 

ch the Sun either Riſeth or Setteth, and therefore 
> is hWloweſt ; *T'is evident, when afterwards he is car- 
| to higher, that the Shadow of the Index is neceſ- 
ic Ply extended downwards; and therefore that we wa 

ime 
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Time in which he illuminates the Plane of the Di 
it remains under this Line. of the Horzon. Whey 
it follows, that all: thoſe things which in the Deſpn 
tion of the Hour Lines, Cc. run out beyond this f 
rizental Line, are to be raſed our „ and omittel 
uſeleſs.: So that thoſe. who underſtand. the Buſineſꝭ . 
judge, that ſuch Deſignations are perform d to þ; 
fection, ſeeing that the 2 of any Work 
quires. not only that 3 be 3 all y 


nothing be. ſuperfluous.. 


SECTION IV. 


defigned 6515 E or Concave Hemi 
[ſpheres - C * 1 ury and at her Badies ra- 


gular or irregular. 


WL 


I. What ſore of Dial; d megy by Reflex'd er Syetulas, 


Mean thoſe, in-. which not the. direct Ray: ob: the Sum 
ſhews the Hours by means of the Shadowof: the Jadex;; 
but the ſame-Ray--ofi the Sun falling on ſame certain 
culum, and being reflex d from thence by an equal Angle, 
alls immediately upon the Hour Lines, and ſhews the Hqurs 
is Light immediately, without the. Shadow of the Index 
ch fore ma truly de call'd Sundials : Whereas thoſa de- 
rd hitherto in Sed. I. ſhould more rightly be call d Fre- 
o deioaborica, (i. e. Dials ſhe wing the Hours by the Shadows 
the Indexes; ) though theſe alſo may eaſily be changed 
d true Sundials, if, v. g. the Point of the erect Index be 
mer d into a thin circular Plate, and through the Middle 
it, or thereabouts, viz. where the requir d Height of the 
ex is defined, a Hole be made, through which the _ 
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Ray being tranſmitted, as the Extremity of the Shadgy' 


 colticides ſucceſſively with the. Hour Lines after the fim 


. "Alteration? / : 28 2 Fit + 28 2 A Wes. 1 
None at all; but the entire Dial requires another Poſition: 


N all ſorts of vulgar Dials, as well Primary as Secondary, ny 
alfo be prepared by help of ſuch a fort of ſpecular Reflai 


| bove in $8. I. Chap. V. alſo the Place of the Index is f 


5 diſtinctly be ſeen in the Dark. But that this reflex d Pai 


ſucceſſively toucheth at the Hour Lines with a Point or 9 
of Light: Or alſo, if an Iron Rod, directed to the Pole 3 
an oblique Index, being again work d into a thin Plate, & 
cleft in the Middle, and with the long lit, as a bright Ia 


manner as otherwiſe the Shadow of the Rod would do. 
| 2+ Nu che, Hour Lines hamſelver perhops wil undergo [m 


ie 


es, oe ++) TREE 
1 . \ 1-5 
* } ., WY \&* * _ 
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E. g. If am horizontal reflex d Dial were to be prepared, (n 


on) its Deſignation is altogether the ſame as was deliver di 


fame, its Height is the fame, only the Poſition of the Di 
5j to be alter d; fo that (I.) the Side C D, (Fig. 46.) whit 
in the common Dials ought to reſpect the North, here mul 
be turn d to the South. (2.) The whole Dial, which othe 
wiſe ſhould be ſet up in an open Place, in this Place mult 
ſhaded, that ſo the reflex'd Point of Light may the mo 


may be obtain d, to the Point of the Index (3,) muſt be 
ſtened vertically a Piece of a Looking-glaſz, and that u 
turned directly to the South; for thus the Sun's Ray, whi 
otherwiſe would fall on the Point of the Index, falls upon th 
little Speculum, aad from thence: it falls, by an An ple eq) 
to the Angle of Incidence, upon the ſame? Hour Line 
which the extreme Shadow of the Index would have falt 
ſual'manngr tum 
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z. But can't this Reflexion be jo ordered, that it may be made 
zem the Bottom upwards, as in the former Caſe the Ray 5s g de- 
rending from above, was reflected from the Speculum g downwards 
0 79 PO LPG pigs | 

The thing may indeed be thus ofdered, but the Dial muſt 
be turnded upſide-down, and from the Roof, v. g. of ſome 
Room, it muſt look downwards to the Pavement z in which 
Caſe it may keep that ordinaty Poſition, and have irs Part 
D face the North: Viz. The Place of the erect Index 
wpht to be appointed over ſome open Window, and its Point 
appoſed to be in the Bottom of the Window; and inſtead of 
hat Point, muſt be faſtened horizontally, in the aforeſaid En- 
ance of the Window, a ſmall Piece of a Looking-glaſs, that 
y this means the Rays of the Sun s darting down upon 
he Speculum, may be reflected from g upwards to r, and 
herein the fliaded Roof may ſhew the Hour with a bright 
Spot of Light. Which kind of Dial I happened to ſee with 
leafure artificially delineated, about 40 Year ago, in a cer- 

in Mathematical Muſeum of the Colledge of. Jeſuirs at In- 


* - 


ta : See Fip. 47. 

4. But what if a reflex d Vertical were to be deſyn'd? 

The Deſignation here alſo would be no other than that of 
n ordinary South Vertical, except that every thing ought to 
ave an inverted” Poſition, and the upper Parts muſt bere be 
ade the lower, and the contrary ; the Numbers alſo of 
ie Forenoon and Afternoon Hours muſt be written one in 
lace of another; Which thing muſt be obſerved in the fore- 
ding Horizontals. And at the Point of the erect Index, or 
that Place which otherwiſe that Point wou'd reach to, is 
ſtened a Piece of a Looking-glafs, which may project the 
aſs g falling on it upon the vertical Plane, v. g. to the 
int r'; and may deſign the Hour Lines in their Order by a 
"Min Spot of Light, (ſee Fig. 48.) Which, if any one 
ould rightly and attentively compare with what has already 
en ſaid, he will find Occaſion to think of a certain North 
ertical, altogether new, and perhaps never attempted by 


J one. 8 
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Months, can be preſented and ſhewn by the Shadow of the 


may be done, thoſe things will adviſe, which we have fil 


much need here of adding any thing farther : Gent what 


Ex. ſuch a Specular Re eflexion ? 


and Nights, Gc. which in Pay former Dials. were ſhewa by 
Place are ſhewn by a Spat of Light reflected from a litt 


_ things are all in a due Order) always 
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5 · Whatkind of a new Dial do ume 


I would have you find out ſuch things as theſe your NN 
yer, that I may afford you more occaſion of meditating upon 
it, I will propoſe the Problem to be reſolved ſomething mare 
plainly : It is known, that in Planes and Walls reſpecting 
the North, no other Hours but the Forenoon ones before 
the 6th, and the Evening Hours after the 6th, and theſe 
not at all Times of the Year, but only in the Summer 6 


erect Index. But by help of a reflex d Light an entire Ve- 
tical: Dial may be a in a North Plane, of 12 Hour, 
as well as is the ordinary South Vertical; and that throughou 
the whole Year; as well in Winter as in Summer. How this 


above i in Queſt. 3 · concerning the horizontal Pial to be place 
in the Roof of * Chamber; ſo that there dont ſeem to be 


will be aid hereafter in Queſt. 1 0. and 11. 
6. Can the other Varieties of Hours, beſides the nee, be ſom 


Without doubt you mean the Hours of Declines, of Res 
cliners alſo, and Incliners? As alſo the Babylonian, Italia, 
Ancient, Norimberg, Ge. Hours? And for an Anſwer yay 
will eahily perceive, That not only theſe, but any othe 
things inſcribed above in the Vulgar Dials, as the Sun's En. von: 
trance into the 12 Celeſtial Signs, the Lengths of the Dail. may 


n repeat 
E may 
Veſt, J 
Piece of a Looking-glaſs; from this univerſal Reaſon, Bf, 8 i 
cauſe this reflected Point or Spot of Li ight (if the reſt of th the 1 
ls every - where in ti the Dia 


ſame Point of the Hour lines, which in the former Dials th an erec 


the Extremity of the Shadow of the erect Index, in thi 


| extreme Poige from the Shadow of the cre Index war- 


Nthelebs, 


To Wu 
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7. What # there tobe adviſed in particular about Eaſt and Weſt 
nflexed Dials | | | ; 

Their Deſignations alſo, with all the reſt of their Inſeripti · 
ons, differ nothing fromthe Vulgar Dials : But their Poſition 
(i.) muſt be alter d a little, fo indeed that the parallel Hour 
lines, as otherwiſe, be equi-diſtant to the World's Axis; 
yet they muſt be placed fo in a inverted Order, that, e.g. in 
the Eaſt Dial the 4.th, Fth, and 6th Forenoon Hour lines, 
in the Weſt Dial the 6th, 7th, and 8th in the Evening, 
otherwiſe keeping the higheſt Place, muſt here have the low- 
eſt, and by this means the whole Dials muſt be inverted. 
2.) Upon the Line of the 6th Hour, in that Place which 
the Point of the erect Index would otherwiſe poſſeſs, or moſt 
conveniently , juſt upon the Point of the Index it ſelf, rwo 
Pieces of a Looking-glaſs muſt be faſtened, fo that both of 
em be equi-diſtant to the World's Axis, yet one of them 
med upwards, the other downwards ; viz. that fo that which 
oks downwards may reflect back the Sun's Rays in the 
orning to the 4th and th, and in the Evening to the 7th 
nd 8th; and that turned upwards, may by Degrees turn 
ack that Reflexion of Rays to the reſt of the Diurnal Hour 


F 


'S 


8. Then the lily Diſpoſition of Pieces of Looking-glaſſes may be 
other ed in Polar Dial? > e | | 

Er You judge rightly : And indeed two ſuch Pieces of Specu- 
Da\Wms may be faſtened to both Sides of the Point of the ſo of- 
n vo repeated Index erected upon the 12th Hour line; fo that 
e may reſpect the Eaſt Quarter preciſely, the other the 
Veſt. But the Equinoctial Dials are ſo contrived, that thoſe 
all Speculums can t be apply'd ſo conveniently to the Point 
the Index, by which the Reflexion may touch the Plane 
the Dial every - where equably ; except that perhaps inſtead 
n erect Index and Speculums to be apply d on every Side, 
ducheſſfender Cylindrical Speculum be pgs: : which thing ne- 

 thcleb, I believe, wou'd not be done without Difficulty. 


„. N. | A Bb2 | 8. ff 
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9. If Tam not miſtaken, Athanaſius Kircher hath preſeriteq, 

certain univerſal way, which thoſe may make uſe of alſo in 

ſuch ſorts of -reflexed Dials, who otherwiſe have but litele Skill in the 
Gnomonick Art ? 1 | | 


That Method is performed by theſe Conditions: (I.) Un. 
der ſome Window, upon which the dun conveniently ſhine 
all the Day, faſten a Piece of a Speculum, which may be in. 
ſtead of the Point of an erect Index; and on ſome conyai, 
ent and ſun-ſhine Day mind every Hour (by help of ſome o- 
ther accurate Dial) where the Point or Spot of Light falls on 
the oppoſite Wall, or in the Roof above it; and mark il 
thoſe Points accurately, writing the Number of its Hour to 
every of them. {2.) After the Space of about three or fon 
Weeks repeat the ſame Operation, marking the Points again, 

and writing down their Numbers to them. (z.) Join ever 
two Points of the fame Name by Right Right Lines; which 
done, theſe will be the Hour Lines ſought, which afterward, rt ſhe 
at any Time, being touched at by the reflected Spot of thei two 
Sun's Light, will ſhew the true Hour of the Day, gether 


10. But that if the Roofs are unequal, as commonly they auer, ſo 
by the intermediate Jqſts and Beams, ſo that the Hour Fan the ol 
can't be connefted by Right Lines? folded 


Then a String muſt be drawn from one Point to another them, 
and according to the Direction of this the Lines muſt be cot 
tinued through the Spaces between the Joyſts by the nabe 
Judgment of the Eye; or a burning Lamp or Candle he 


under the Line, not far from ir, with its Shadow will actu n(crib? 


ly deſign the Line, which may «fterwards be marked with e no oc 
Pencil or Red-lead. And if any will take the Pains at ut boch 
Day, or thoſe neareſt the Time in which the Sun enters int tiff 
a new Sign, or the Length of the Day receives a new i bonding 
or decreaſe, to mark every, or at leaſt moſt of the H g let ir 


Points, and connect them with Curve Lines; the [nſcrip"giF, . 
of the Signs, and alſo of the Length of the Days, may Wl > 
performed without much Labour or Art. 


That ex 
les the 0 
CH ä 
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No 

„./ the various Truncks and Bodies, whoſe Planes or 
* berffcies may receive the various ſorts of Dials de- 
„ cribed in the former gections. 

11 : 

al = ; 

1 1. Which are the moſt common ſort of Bodies, which receive the 
our eral varieties of Dials 2 => 

4 "HEY . are the folding Compaſſes, as they call them; 
lich of which Fig. 49. and 50. preſent to us two forts: The 


it ſhews the moſt Vulgar fort of Compaſs, which conſiſts 
two Square pieces of Wood or Pone neatly Plained, put 
gether ſo, that they may be opened or ſhut like a Book, and 
ing opened ſtand at a Square r Perpendicularly to each o- 


aer, ſo that the erect part A B & D repreſents a Vertical Di- 
Tau the other C DE F an Horizontal one. But that they may 


folded up and open'd as often as there ſhall be occaſion to 
them, inſtead of an oblique ſtiff Index, a Silken Thread 


rizontal F to the Center of the Vertical I, which may ſerve 
both. But if in both theſe Dials other Curve. Lines alſo 
nfcrib'd for the Signs, length of the Days, Ge. they will 
re no occaſion for our common oblique and folding Index; 
t both of them muſt be furniſhed ſeparately with an e- 


be , t, ſtiff and ſhort Index, which may be within their cor- 
cre onding Channels or Grooves upon the Lines fg and g e, 
. let into the thickneſs of the Boards or Bones. 


an. “ her ch he other rig $0. aher fon the preceding 


That exhibits another more rare fort of Compaſs, which, 
des the Harizontal and Vertical, contains both EquinoQuals 
_ - 0 alſa 


* . ey 


y be extended at a proper length from the Center of the 
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alſo, the upper and under; ix. heſides and between the ty, 


but when out of uſe it, may be lay'd up within a Channel ci 


. uſe a Thread which may be folded up, this fifth Dial muſt h 


It way ſo; and it is aQually done in the Dutch Compal 
Paſtboard is deſeribed an horizontal Dial, after the uſual un 
Magnetical Needle, a Steel Wire doubled in the Figure a 


Rhomboid ac b d, is fo bent, that in @ and 4 they join cl 
together, viz. under the Meridian or Line of the 12th H 


former Dials, the Equinoctial plane CD H G, through th 
three Centers of the folding Dials fg e decently perforated, , 
Riff Axis muſt be tranſmitted as often as they are to be uſei. 


in either Plane; in which caſe the aforefaid Axis, being mats 
a little longer, may ſerve for the North Vertical, as a ff 
Dial on the back of the South Vertical. But if you had raths 


omitted, and the Thread it ſelf, where ir paſſeth through th 
Center of the Equinoctials, muſt be faſtned with two knots a 
ſmall ties: Moreover for the right Poſition of the Hour, 
Magnetical Caſe mult either be inſerted in the Horizontal I 
al, and let in deep; or apply d to its Eaſt or Welt {ide ; an 
ſo moved about together with the whole Compaſs, till t 
Magnetical Needle reſts upon the Line of its Declination, 


3. But can't this Direction of the Compaſs be made without th 
Rs . -:*. os. 8 


which don't fold up, being ꝓſually made only with an b 
zontal Dial after the following manner: Upon a Circle 


for the given Elevation of the Pole; and in its Center 
faſtened: a little Triangle of Braſs under the aforeſaid Ang 
of Elevation, (fee Fig. 51. N. 1.) And then in the under 
of this Circle (which Numb. 2. repreſents) inſtead of a {ing 


(or more rightly, under the Line of the Magnetical Dec 
nation, turned about 6 Degrees from the Meridian Line 
the Weſt; ) which Place, where they join, ought careſi 
to be rub'd with a Ma; lt according to its Poles, Mott 
ver in the Center of this Face a little Cone- like Caſe, like 
Cap, mult be inſerted, and faſtened with the Wires rubl 
with a Magnet ac 6b da, that fo the Circle may be invert 
and kept in an equipaiſe with its little Cap, upon a cert 
Pin erected in the Middle of a Braſs Box, no- where touch 
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the Sides of the Box with its Periphery. For thus all things 
being prepared, if the Compaſs; with all its Appurtenances, 
be placed any. where in the open Air, the Dial being kept after 
the aforeſaid manner in an equipoiſe, is ditected into its due 
Site of its own: accord as it were, and the Triangle movin 
together with it, ſhews the deſired Hour by the Shadow of its 
Hypothenuſe. 1 a0 

4. Since in the foregoing Queſt. mention mas made of the Mag - 
netical Declination, I deſire to have the Reaſon of it explain d to me 
777 y 


Thoſe who lightly conſider the thing have found, that the 
Magnet hanging freely, or. ſuſpended in æquilibria or even the 
Steel Needle rubbed with the Magnet, floating as it were 
freely upon an erect Point, with one End will reſpect the 
North, with the other the South: And afrerwards attending 
more nicely, they have found; %, That this Difectien of 
the Magnet or Loadſtone is extended directly and pteciſely ro 
the North and South only in a few Places of the Earth; 
but that in moſt other Places it declines from the Meridian 
Line, and that in ſome Places to the Eaſt, in others to the 
Weſt, by ſeveral Degrees, more or leis. And (2.) whereas 
it was long believed, That bas Declination found in any 
Place,” Ba. a there conſtantly the ſame ;. [according as, e. 
2. we had learned from very Ancient Books treating of Gnc- 
monicks, that the Loadſtone at Norimberg declined 8 Degrees 
to the Eaſt ; and we believed, But Elch , that the Aue 
remained almoſt till the End of the laſt Age; ) Neceſſity it 
{lf at length, when the Sundigls delineated according tothe 
Hpotheſ1s,.of. the. Ancient Declinatjon, agreed not ſo, well 
vith the Sun's: Motion as formerly, forced us ro make. a new 
Experiment of the Ancient Declination; whereby at length 
t was; found, (3.) That the Direction of the: Magnet was 
o longer at the Sth, Degree to the Eaſt, but that gow it i 
moved already ge 5th, Degree ta the Melt, and in 4'Year's 

ime almoſt to the. 6th: And by this means it is knqwn, 
tat the Declination varies not only,at che fame Time in divers 
— 2D D4 at 


ef 
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at divers Times: So that thoſe who would delineate very ex; 
act and accurate Sundials, muſt be careful to know tj 
Magnetical Declinaion in their Time; in which: Buling 
they may be aſſiſted by the Obſervations of Aſtronomer, 
(which would be tao tedious to explain here, vix. after why 
manner they are made, e 


5. What other Bodies may be prepared fur receiving the voin 


kings of Dial 


The F#ft Eg. 52. exhibits, conſiſting of the Vertical Plan 
A B erected perpendicularly upon the Baſe A C; and th 
E quinoctial Plane, elevated upon the fame Baſe A C at u 
oblique Angle (with us) of 40 fr. the Former of which i 
ready for receiving a South Vertical, the Latter an upper 
Equinectial. The Second Fig. 5 3. repreſents, in which the 
Triangular Section A BC ſhews that the Plane AB is ele. 
vated above the Baſe A C by the Angle of the Pole's Elen 
tion 4.95 gr: and the Plane B C by its Complement 40; g. 
So that the Former is proper for receiving the upper Polar Di 
al, the Latter the upper Equinoctial. The Third hath the 
Form of a Cube, Fig. 54. which will contain five ſeyeral Di 
als on ſo many of its Planes; viz. upon the uppermoſt an ho 
rizontal, upon the foremoſt an Eaſt, upon the oppolite hind 
Plane a Weſt, upon the Left Side a South Vertical, upon ths 
Right, laſtly, a North Vertical Dial. 


6. dre there am more ſuch Bodies ? 


Tes almoſt innumerable ones; of which we ſhall yet men 
tion ſome of the eaſieſt, The Forth therefore (Fig. 55 
repreſents,” viz. having in the uppermoſt Plane an horizontal 
in the Left perpendicular Plane, a South Vertical in tht 

Right Hand perpendicular Plane but. ſhorter than the former 

a North Vertical; between this and the Horizontal, the c 
iquely firuated upper Equinoctial ; in the fore Plane, laſtly 

an Eaſt, in the hind one a Welt Dial. The Bfeb (Fig. 56 

again will receive, in the t wo erect Planes A B and E F, tu 

Verticals; in the two inclined Planes AB and E F, the form: 

under the Elevation 493 the upper Polar, the latter under l 


— — 8 - 
4 7 * 4 


= 
— — 
. 
— 2 


_ 
= ACEC; 


1 
— = 


* 


Loy 
— — 


£ 
, Y 5155 
' ' & 
' 
& . q . 
9 
f y 
a9 8 
n 1 
i 
: yy 
1 
1), H&E MY 
= 
1 
' 
= * 
1 9 
: 
: 
: * = 
. * 
1404 f 
2 
» 
: 
i 


-—— — — 2 4 * 
- 2 —— 
ho 


” _ OY nn ——— — 


EAA 
CLONE 
yY, ” 


— —— — — 


_ S———— | 
5 = 5 . 7 Aten 


12 U 
Go 

* 4 7 

1 


mmm nnn HM 


12288 
* 101 


— — 


— — — 


IE 


mm 


DIALILAIN'G.. 397 
rl-yation 404, the upper Equinoctial ; before in the Plane 
\BCD EF an Eaſt Dial, behind in the oppoſite Side a 
welk one; in the uppermoſt Plane, laſtly, an Horizontal. 
he Sixth, laſtly, will teceive, beſides the upper ones alrea- 
y mentioned, alſo thefoppoſi unser ones, viz. the Polar and 
quinoctial ; as Fig. 57th it ſelf plainly he wa- 
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|. Wit # he Meaning of the tw ing Fig. 500 D 

They ſhew certain general Methods of delineating Sundials 1 

echanically upon any Bodies of what Planes ſoever, whe- 1 

er regularly placed (ſuch as are all thoſe hitherto ſpoken of) 1 
irregularly declining, inclining, deinclining, or any other- i 
iſe inequable, gibbous, or indented, Ge, of which kind of 1 
Llineations. the immediately following Chap. will explain a =. 
Wield Method: - 55/2 e Tod ni nt LEO 4 
en 1 | | i 
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| HE dit paternal by kl of ü pd reable Eau 
PT tial Dial, being the eaſieſt of all to bein — bea 
requires nothing but the Diviſion of a Circle into 24 « 
Parts. Fig. 58. repreſents in ſome ſort ſuch a Dial, anda 1 
hibits it in in due Elevation, with its oblique Index AB 
erected according to the Height of the Pole. Now this 
dex or Portion of the World's Axis A B C, ought tl 
tranſmitted from above through the Center of the Dil | 
and faſtened in A, the Center of the horizontal Dial to| 
delineated ; and therefore, if, v. g- upon ſome circumpz 
horizontal plane, the Hour lines were to be deſigned for 
horizontal Dial, the whole Equinoctial Dial, with all ü 
belongs to it, al be ſo ſet up upon the Place of the Horm 
tal to be deſigned, or Horizontal only in part, (viz. if t ; 
Place ſhould be immovable, uphill, or downhill, or any wi forefaid 
unequable ; ) and fo compoſed to a level, by thruſting 4 Makbdd 
under it here and there, and moreover by help of the M paced p 
netical Needle apply'd to it, ſo turned about, that the I the 
AD may exactly agree with the Meridian Line exten wards 
preciſely to the North and South, lo mor 


our li 
2. All theſe things being thus prepared, what 1 remains fart! nds 


Se done? | rom the 


Nothing, but that a burning Lamp or Candle, (fr adow, 


| whole Bulineſs f is performed moſt conveniently and bow ic lame 
Night 
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joht; ) nothing, I ſay, but that a lighted Candle be apply- 
* 2 pon, the Index or Axis A B C, which. bg 
be moved backwards and for wards fo long, till the Shadow of 
me Axis agrees with a certain Hour line in the Equinoctial, 
e.g. with the 12th at Noon; which done, the ſame Shadow 
will deſign, in the Paper underneath, or on the Plane, which 
is as it were Horizontal, a right Line, or as it were a right 
one, which ought to be marked with Chalk or Red-lead, or 
it leaſt two remarkable Points in it, and at a good Diſtance, 
muſt be noted ; and to the outmoſt of theſe: the Number 12, 
muſt be written down :: For if from the Point A, which the 
Point of the Axis paſſing as far as the Paper lying underneath 
hath deſigned, we draw a Right Line, as ſtraight as poſſi- 
ble, through thoſe two Points marked'in the Shadow, 'that 
vill give the Line of the 12th Hour in the Horizontal, or 
nearly horizontal Dial lying underneath. And it moreover 
the Candle be moved backwards and forwards till the Sha- 
dow of the Index in the Equinoctial Dial falls upon another 
Line, e. g. of the xft Hour in the Afternoon; the ſame Sha= 
dow again being projected alſo upon the Plane underneath, 
vil give the ſame 1ſt Hour line; and ſo conſequently the 
3. What if a Dial were to be delineated by this Art in ſome 
etical Plane, either primary, or any ways declining & 
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The thing will be performed here alſo with the ſame Faci- 

ty; fo that the Index A B C be thruſt upwards thro the 

enter of the Dial B, till with its Point C it toucheth the 

foreſaid Plane, and thus marks the Center of the Dial; 
noreover this whole Equinoctial Machine muſt rightly be 

laced parallel to the Meridian Line, or Magnetick Needle : 

or the Shadow of the Index in the Equinoctial Dial moved 

orwards from one Hour line to another, being in like manner 

ſo moved in the Plane of the Wall, will deſign the fame 

our lines, to be marked in the Interim with two Points, 

fart! entire Right Lines may be drawn through thoſe Points 

rom the Center C. Now as the Buſineſs is done ſooner by 

(fer tadows in the Night, projected by _ of a Candle; fs 
onelfi© fame may be performed, tho' more ſlowly, by the Diur- 
Night | | nal 
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nal Shadows of the fame Index ; viz. by laying till the Sch 
Shadows in the EquinoQtial Dial, as well as in the Veri 
Plane, whether South or declining, move forward in the; 
Order from one Hour line to the following. iet eint 
4. But ſuppoſe the Wall declines fo far to the Eaft or 225 \ th 
the Index of the Machine, being thruſt forwards as much a pj. 


ble, can't reach to it? „ 
Then the Shadow of the Index projected againſt the Wy 
about Noon or the 12th Hour, muſt be meaſured how mud 
diſtant it is in two Points of it, v. g. its upper End C, ant 
its lower one A anſwering perpendicularly; and for the 
two Diſtances, two Iron Props. muſt be faſtened in the Wil 
and upon theſe two unequal Props a Tranſverſe Iron Ro 
muſt be rivited; according as otherwiſe in the Polar Dit 
the like Iron Rod is faſtened upon two equal Fulcrum « 
Props, as being a Portion of the World s Axis, in the Polm 
parallel to the Plane it ſelf af the Dial, but here coming 
by Degrees nearer to it, though it ben't found above after th 
aforeſaid manner, and (ſince here is no Center of the Dial 
drawn aſterwards only from one of the Points marked in ere 
ry Shadow to the other. After which Compendious Wap 
alſo the Style may be under-proped in Dials that recline ei- 
ceedingly ; whereas in Incliners the Centers of the Dil 
may be touched very eaſily with the Point C of the Equirallel 
noctial Dial. 1 I A Ir di 
F. But what Poſition ought the aforeſaid Inſtrument to bav it N a 
delineating the Polar and Meridian Dial? . 
In the Polar Dials the Inſtrument muſt be fo placed, thut whi 
the Line A D may anſwer to the Meridian Line, and ii e St 
Style ABC mult hang parallel over the Polar Plane, and yet, t 
that more or leſs, according as you deſire the parallel HowWoninp 
lines to be difpoſed cloſer or wider. Now the Height of i ftted 
equal Fulcrums, upon which the Tranſverſe Iron Rod mufſffed, m. 
be rejected, is meaſured by the Diſtance of the Style A Bed tr: 
from the aforefaid Plane: Which ſame thing muſt be under ward 
ſtood of the Meridian, i. e. of the Faſt and Weſt Plane bs, a 
from which the Diſtance of the Style AB C ought 10 bi 
. equl 
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v1i-ditant at leaſt by a Semi- diameter of the Dial, but a 
atet may be taken at pleaſure. But if the Polar, or either 
the Meridian Planes, are not exactly ſuch, the Inſtrument 
ing placed parallel to the Meridian line, all thngs muſt be 
ne after the ſame manner as in thoſe which areexactly ſuch ; 
cept that the Hour lines are to be drawn nearer to one ano- 
r on one Side than on the other; and the like Inequality 
ogether of the Fruſtrums or Props of the Style to be di- 
ted towards the Pole is required. 10: = | 


6, Which a the other of abeſe Delightful Methods mention d in 
It is that whereby ſeveral Dials may be defign'd together 
on the various Superficies of any Trunk or Body, whether 
y be plain, gibbous, concave or any how irregular, and that 
peditiouſly: And without theſe, that the exact Knowled 


8 «> 
on WWE che Declination, Inclination, Reinclination, Curvity or Gi 
ming hey in any Plane be deſir d ; viz. ſuch a Trunk of ſeveral 
er the races of what Sort ſoever, ought to be fix'd upon ſome 
Dh vable Table, to which likewiſe is faſtned a Dial exactly 
n en. rzontal, as may be ſeen in Fg. 59. And then in 

Wine of thoſe Surfaces mult be faſtned a Style; at firſt at kalt, 


to our Senſes, parallel to che World's Axis, and the oblique 
le of the horizontal Dial; and afterwards, by help of a 
rallel Ruler, every of them muſt be reduced more nicely to 
ir due Site, viz. by applying, one Side of the parallel Ru- 
to the oblique Style of the hotizontal Dial; and the other 
4 the next Styles faſtned in the Body, and in the 
eri directed in ſome Sort to the Pole of the World, viz. 
t which this other Side of the Ruler could reach to, 2. g. 
the Style C faſtned in the vertical Plane; whichif it happen, 
yet, not to be exactly enough parallel to the Style of tis 
joining Dial, it muſt be corrected by raifing or depreſſing it, 
i fitted preciſely tothe Side of the parallel Ruler; and being 
ed, muſt then be made faſt, (that fo it may not eaſily be 
ved from its corrected and due Site): And in like Manner 
erwards it may be accommodated for directing the other 
les, and reducing them to a Paralleliſm. 
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refified, and made parallel in the elde Axis; what wil i 
remain to compleat this mechanical and delightful Horologiogr aphy? 


There remains nothing, but that the Light be apply's tw 
alſo for finding at once the Hour-lines of all the Dial; ty 
help of the Shadows of every Index. But here we mul 
tightly obſerve, That the nocturnal Light of a Lampe 
Candle, as in the former Caſe of the common and coincidny 
Indexes, is not proper to be uſed in the preſent Caſe of fo 
rate Indexes, ſtanding in ſo many ſeveral Places; but that th 
diurnal Light of the Sun is requir'd : And ſince that this can 
be carried round at Pleaſure from one Hour-line in the hi; 
zontal Dial to another, that the whole Table, with th 
Things faſtned tightly upon it, both the Trunk or Boy 
which is to receive the ſeveral Dials at once upon its Surfice 
and the horizontal Dial alſo directing all theſe, muſt bet 
moved a contrary Way, that in the horizontal Dial one Hoy 
line may be objected ſucceſſively after another to the Shad 
of the Index; and that at the ſame Time the Shadows of 
the reſt of the Indexes in the Body may always deſign th 
| fame Hour-lines ;- which muſt be mark'd ſucceffively with l 

ar a Pencil, and diſtinguiſh'd by their Numbers. 
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their Saperficies, have no need of peculiar Indexes, 
bat Pee the Ears bythe Shadow of their Corners. 


whe | 
HE firſt Occaſion was, not only the difficult Faſtning 
of the Indexes, eſpecially. thoſe which are oblique. and 
g; their frequent Warpings or Movings out of their dug 
z alſo their Aptneſs to be broken, and other Inconvenien- 
, eſpecially'in ſmall Dials. And another Occaſion was, that 
ingenious Contrivance and elegant Form of ſuch Bodies, 
projected againſt the Lineaments of the various Dials 
gu d according to the Rules deliver d above, ſhew the 
urs of the Day after a delightful Manner; of which Sort 
Bodies, which may be ſo:contriv'd, we ſhall here exhbit 
Give me fome Examples of ſuch Badjes? | 
{ a Polar Dial were to be exhited without a peculiar In- 
it may conveniently be done if a Polar Plane be hol- 
d according to the Direction of a Semi-circle like a Cy- 
7, and the Hour-lines be drawn rightly within that Ca- 
(as Fig. 60. repreſents the thing in ſame ſort; ) the 
ner or Edge of CD will ſupply the Place of an Index 
e Forenoon, and the other A Cin the Afternoon. Now 
Hour. lines are to be drawn after this Manner; For the 
th of the Semi- diameter F D, Fg. 60. there muſt be 
ec in Fig. 63. the Ling D G, as being the Heighth ag 
; EEE the 


Alu, 
Hu. 


that Kind of Trans or Bodies, which are fo pre- 
pared on pur poſe, that Dials being delineated in 


I. What "Occaſion was there for contriving ſich Badjes a 


ch, with the Shadows of their Angles illuminated by the 
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Forenoon or Afternoon Hour-points muſt be deſignd a 


written back the Numbers of the Hours XI, X, IX, l 


oval, or any arbitrary Figuration, be uſed ? 
' - You need not dotibt it; and indeed Fig. 61. may fervel 


AB and CD of the Semi-cylindrical Polar, be placi 
they ought, parallel to the World's Axis, one of them 
will ſerve for half a Compaſs, ſhewing the Forenoon Ht 
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the ordinary Index in the Polar Dial; and theo G the T,, Mt 
verſe Line H 1 muſt be drawn perpendicularly, ang n 


the uſual Manner: Then thro? the Point D muſt be dun 
L K parallel with HI and D F being taken equal ton 
a Semi- circle is to be deſcribed from F; then a Ruler by 
apply'd to the Point D, and ſucceſſively to the Hour. pi 
already found 11, 10, 9, &c. the Lines D 11, D106 
muſt be drawn, which will cut the Circle in XI, X, IX, 
Now theſe Points and Intervals, D XI, DX, D IX, G., 
ing tranſpoſed in the upper and under Cavity Eg. 60, 

llel Hour-lines are drawn; and above from CD 


VII, VI; which the Edge C D will ſhew in their Ordet 
the Forenoon, like as the other Edge A B in the hoy 
Curvity ſhews the Afternoon Hours ; therefore to be writ 
from the aforeſaid Edge A B towards the right Hand || 


mW, Se. | 3 
4. 3. Bur inſtead of a Semi-circular Cavity, can't another o 


an Example, in which the Edge X . will ſerve inſtead of 
Index, which alone will ſhew both the Forenoon and Aft 
non Hours: Where its evident of it ſelf, that the Foren 
Hour-lines 6, 7, 8, Sc. muſt be deſign'd in the leſt H 
Cavity, the Afternoon Ones 1, 2, 3, &c. in the right Hi 
Cavity; and that after the ſame Artifice, or like that wh 
was before declared in Fig. 63. | 

4. And is there any other Form of ſuch 4 Dial, having # 
cultar Index?  - © „„ | 

Yes, ſeveral: And indeed with ſuch a Concave Polar, 
we have deſcribed in Fig. 60. two other Horizontals, at 
many Verticals, may be joyn'd. ' Fig» 62. will eaſily de 
it from what has already been faid ; for if the Two E 
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b in a Portion of the erect Vertical, and alſo in a Portion 
c the Horizontal lying beſide it; And the edge C D will 
e the common Axis of either of the right hand halves, in 
nich the Afternoon Hours mult be exhibited : Nor will both 
'oſe ſorts of Hour Lines need any other Deſignation, except 
ar they muſt be transfer d hither from the other Vertical and 
Lizontal Dials already deſcribd. 25 1 


5, What if any one ſhould defire to bave the EquinoRials, ohe : 


0.6 d 4 
00 uſt and Weſt Dials jonned alſo with the Dials bitherto mentioned ? 
3 


That may conveniently be done, if ſuch a Trunk be Arti- 


, ally made, as Fig. 65, repreſents, viz. in which beſide the 
Vi rmer Conſtructed on the fore · paris at MN, the Quadrangu- 
„rim «bcd z bik may ſtand over in a parallel Poſition up- 


n the Equinocfial Plain Ref, whoſe four Corners a b, e d, 
þ and 5k will give ſo many Indexes reaching out towards 
e Pole of the World; of which a6 will ſhew with its ſha- 
»w the firſt Hours in the Morning, 4, 5 and 6, 1 the 
ſt Hours in the Evening 6, 7 and 8, and cd the Morning 
Jours 6, 7, 8, 9, 10, 11, 12, and g h the Afternoon Hours 
„2, 3, 4, 5 6; Laſtly, in the Eaſt and Weſt Faces, two 
micircles being hallow d out, the Hour Lines of the Eaſt 


ber of 


_ 4 Weſt Dials muſt be ſo inſcrib'd in them, that the edge 
on the Eaſt ide, may ſhe the Morning Hours 4, 5,6, 
A* ſc, to the 1 25h. and the like edge Jo on the Weſt fide, the 
my fernoon Hours from the 12: to the 8h in the Evening 
pal in the longeſt Day) ſucceſſively by the progreſſive Mo- 
a. on of their Shadows. | . 


6. Are there yet any more ſuch Bodies which for the Dials ine 
ived in them, have the edges of their Corners for Indexes 2 


There are alſo v. g. Star-like Bodies, others in the form of 
Shell, and the like, but more eſpecially thoſe Bodies in the 
ape of a Croſs long ſince prepared by others, and ſo indeed, 
at they may be Accomodated to the various Elevations of: 
Pole. Of theſe laſt we ſhall yet mention ſomething, had 
g omitted the reſt for this Time, which may be ſeen in 
pt III. of our German Gnomonicks Chap. IV. viz. a Croſs is 
de of Wood or ſome other ſolid Matter, ſo that the lower 


Ge —© part 
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part A'B be ſome thing longer, but the upper one CD Vit 
its two Tranſverſs Arms ſomewhat ſhorter. This Crab, 
it be inclined by means of the Prop E F to the Elevation a 
the Equinoctial, and by help of a Magnetical Needle 4c. 
commodated to the Meridian Line, as may be ſeen in jy, 
G4, hath all the edges of its Corners ab, cd ef, g b, and th 
others parallel to the e, turn'd towards the Pole, which ail 
conveniently ſerve for ſo many oblique Indexes; ſo that i 
w7 Eaſtern Faces M and N exhibit a full Faſt Dial, wh 
Portion ſhews the Morning Hours till the 6th by th 
Shadow of the Corner c d, the lower one ia M, the reſt fron 
the 6th towards Noon, with the Shadow of the Corner :/ 
and the oppoſite Portions fur the like Reaſon, may exhib 
full compleat Weſt Dial: By the two upper Plains of th 
a Trauſverſe Arms, the parts of the Polar Dial are deſtribun 
in like manner, having for its ladexes the Corner or Edge al 
and its oppoſite parallel Cone. Below with this Croſs may b 
Joined by two Hinges an other Plain F, in which is inſerted 
netical Caſe, and ſmall Holes may be cut in the Meri 
an Line, with the Degrees of the diverſe Elevation of t 
Pole; the ordering of which we leave to the Readers [ndul 
ry. However he may Conſult Gaſp Schottus his Heap 
Par: VI. Prob, XI. . l. E 


8 
2 2 
— 


—_ — 
— 


p * — — — 

a "= - ih 1 — E 

by SR Er 13 
——_ — "ay - 4 


bon A — 2 SYEIOD ——Ly 
On AN 2 3 
2 52 334 
—— — - — —— — - - 


f 


WE / 


57 Pag . + 07 DAY 


Vol ., 


_—_——— 9 2 
PPP 
8 — —— To * 2 
8 . ß 


— — 8 
Y Hes 2 ” > 
© ET crop ec ey a 
— — s - 
1 ——_ ——_> 4 = N - Tas 


— 


— _— — 8 
— —— Sl a 
r 


af boy oe 
Lo Gay — 


P 


„% 5 2 


_ . Mares — — — — 


DIA&ALLEIN G. © 407 


Shewing how Sun-Dials may be pb within or h. 
on . and . a J. 
bd i: "IE 


1 Dach me. ff the Merhed of baker 4 Ss de in wa ex- 
ternal Surface of a Sphere 0 a 


Th 8 Method is very propetly choral to the: pre- 
ceding Chapter, becauſe it ſhews the'Hubrs, of the 
Day not only without a peculiar, bur without any In- 
dex at all, 'viz. (I.) In the Surface of the Globe are 
arked two Pala diametrically oppoſite B and Az (Fig. 
66,) as being its two Poles, and through the middle Point 
between theſe is deſcribed the Equator CD, which is im- 
nediately ro be divided into 24, or (if the half Hours are 
6, debred) into 48 equal Parts beginning at the Meridian. 
2.) The Globe muſt be fo faſtned upon ſome Fulcrum; that 
is North Pole B be directed to the Pole of the World, and 
he two Numbers of the 6:þ Hours may ſtand one in the top, 
he other at the bottom: By which means, ſince the Sun per- 
etually illuminates half the Globe very nearly, the Contines 
of Light and Shadow marching round the Earth together with 
he Sun, will ſucceſſively ſhew the Hours in the divided E- 
quator, Thus e. g. in the beginning of Spring or the Autumn, 
he Sun when he is Riſing will illuminate tile whole Eaſtern 
emiſphere AC BD; and therefore will ſhew the 62% Hour 
n the Morning marked at the top by the Acceſs of the Circu- 
ar Line of Light; juſt as one Hour before, this ſame bright 
ine ſhewed the 5eb Hour, two Hours ſooner the 40h in the 
lorniog, Se. (underſtand in the Summer); and after the 
rogreſs of 15 degrees from the 6h Hour the fame (on- 
Ines of Light and Shadow will ſhew the 7th Ne and fo 
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13th degree the 4b Hour, Sc. And if any one inſtead a 


Hours. 


Hours of the Day, this may alſo be ſeen (viz. our place whe 


Earth lying in the Confines of Light and Shadow wil it 
Fun either Setting, as thoſe places on the Eaſt ſide, or Riluy 
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2. But at Mid-ſummer, v. g. the Sun being about E, theily 
minated Hemiſphere s extended beyond the North Pole, &c, 


This hinders not at all, but that. the Confines of Lig 
and Shadow may perpetually paſs through the fame Huy 
Points marked in the Equator, as in the Winter alſo, whe 
the Sun draws nearer ro the South Pole. If any one hath 
Cceleſtial or Terreſtrial Globe, as yet unprepared, and would 
accommodate it to this Buſineſs, he may very convenient 
place the Equinoctial Point or beginning of F in the top, fy 
the Point of the 6b Hour: By which means the 1570 depre 
downwards towards the Eaſt, will give the 65h Hour, th 


the Equatar ſhould chooſe the Zodiack with. its 1.2 Signs, and 
ſhould direct its Foles towards the Poles of the World, the 
the beginning of V would give, as at firſt, the 6:h, Hoy, 
the beginning of & the 47h; the beginning of IT the 24, & 
the beginning of X che eighth in the Morning, and fo on; 
and the halves of the Signs the reſt of the intermedia 
3. What if the Terteftrial Globe be uſed inſtead of the Celeſiid 
may not ſome remarkable Things be obſerved then in the ſeveral Cu- 
tries of the Eartbe 5 | 


Without doubt, viz. if the Globe of the Earth being tz 
ken out of its frame, be directed after the aforeſaid manner 
towards the Poles of the World, that ſo it may the mo 
freely be illuminated. For thus (I.) Belide the forementiont 


little 
mm 
rye 2 


we live being fixed in the Vertex of the Globe) what Cour 
tries of the Earth have their Day Light at any Hour of a 
Day, and which have Night ? For all the Regions lying i 
the illuminated Hemiſphere will have Day, the reſt in dt 
Shadow will have Night. (z.) That all the places of ti 


as thoſe on the Weſt, (3.) That if near the middle of i 
illuminated Hemiſphere a Style erected perpendicularly be ci 
ry'd about till ir projets no Shadow on any fide ; this * 
2 N 
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fon a place in the Earth, which at that moment hath th: Sun 
n the Vertex, and whoſe Inhabitants are without Shadow. 


Lin .) That, a Circular Line being drawn through the afore- 
Hor id place from the Pole B to the other A, all the places lying 
when inder the fame Circular Line will ha ve Noon together, but 
nath 1 Nat thoſe places more to the Eaſt had it a little ſoonnr, as 
would Whoſe more to the Weſt will have it ſomething later. (F.) 
ent) BT hat if the Light of the Sun be extended downwards beyond 
P, fir ne of the Poles, and at that interval of the Light extended 
degree elow the Pole, there be deſcribed a Circle about this, all the 


laces comprehended within this Circle have perpetual Day, 
d the Sun never Sets here; but on the contrary, as much 


$, and the Shadow is extended beyond the oppoſite Pole, a ſmall 
, ther WW'ircle deſcribed at that Interval comprehends thoſe places, to 
* hich the Sun never Riſeth at all, but they have perpetual 
24, &. ight. © 7 | 

ſo nz : 1 3 

nedute . 4- Teach mo now another and ſecond way of Delineating Dials 


on 4 Spherical Superſioies. 


This may be obtain'd, if the Axis of the Globe reach out 
little through the Poles A and B, (Fig. 67.) that fo in the 
mmer at B, in the Winter at A, thoſe prominencies may 
we as an Index to ſnew the Hours of the Day. For tho 
the Months March and September, this Dial will be of liitle 
le; yet in the intermediate Months, the Shadow of the 
xis lengthen'd above at B, or below at A, will be diſt inctly 
(ible, and if the Equator, and by help of this the whole Sur- 
e of the Globe be divided into 24 equal Parts, it will ſhew 
: Hours by the Contract of the Hour Circles Be A, B and 


entiond 
e Whe 


c Couu- 


of ves B7 A, Gc. But here the Numbers muſt be order d in a- 
lying tber way than in the preceding Figure i e. after that manner 
ſt in i which they were wont to be diſpoſed in the Equinoctial 
s of ls; according as the upper part of the Globe at B is no other 
will . an upper Equinoctial, and that at A a lower Equinoctial. 
r Rin the whole Buſineſs would be more delightful, if the 
le of U obe were Concave and Pelluced, viz. of, Glaſs or Chryſtal, 
y becuß the Axis opake, extended only from B to A without any 


will minency. For this, if 24 Hour Circles be expreſſed on 
19: outfide with ſome Black or Red Colour, willſhew the 
Cc 3 | | Hours 
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Hours ſucceſſively with its Shadow ; ſo that a more Natur 


the Sun, will then ſhew the Hour, when it projects no S. 


Pole, but only to either of the Poles, or in the beginning 


| Hemiſphere BED (Fig. 68.) the Index at E being ered 


from G deſcribe the EquinoCtial AF C, as allo (by fertingl 


F 


41 
4 x [ 
14 Mi 
= > 
; , 
7 is 
4.9 : 
4 
* 


two Tropicks K I or VS VS, S, with the reſt of che L 


Sun Dial can't eaſily be contriv d. 


5. Doth there yet remain another way of Delineating Dig 
within or upon Spheres ? | 


There remains indeed ſeveral, and among them this is one 
of the eaſieſt to be underſtood, that e. g. a brazen Quadryy 
BC (Hg. 69.) made to turn about the Pole B, at the ole 
extream, where it touches the Equinoctial, muſt have the Shi 
C E erected perpendicularly upon it; which, to find the Hor 
of the Day, being turn d about in the Equinoctial townh 


dow to the Right or Left in the Globe erected towards th 


Spring and Autumn, when it hath no Shadow at all. Upn 
every Hour Circle therefore (which ought to be diſpoſed i 
ter the ſame manner as in Fig. 67) if the Style CE hathth 
aforeſaid Conditions of its Shadow, that with the Numbe 
Written to it will ſhew the Hour. And the Lines of! 
Signs, of the length of the Days, Sc. by help of ſomece 
tain Analemma, may ſo much the more eaſily be deligne 
becauſe thoſe Lines muſt all be meerly Circular and Parald 
as the Figure it ſelf will ſhew to any that do but look on i 


6. If there remain any more, add one Method ſtil to the jr 
ding ones. 1 55 


Let it be required for us to delineate a Dial from Sebaſtic 
Munſterus his Repreſentation Lib II. Chap. LIV. upon u 


perpendicularly. (I.) From the Vertex E deſcribe (wit 
pair of Compaſſes having one Leg turned inwards) the 
rizontal Circle A B CD, and by help of the Meridian BE 
and primary Vertical A E. (deſcribe from the Poles A and 
divide this into four equal Parts. (2) Having divided" 
Quadrant BE into 90 deg. from E towards B. ſer off ü 
Poles Elevation EF. (.) Make DG equal to EF, 


from E to. H and I the greateſt Declinations 2 35 dg.) U 


2 2 
— ak 
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ded Equinoctial, through every ſixth from thence in the ſan, 
. EquinoQial, deſcribe Arches from the Tropick of S to jj 
Tropick of VS ; alſo at the fame Aperture draw the Fore. Mint 
noon Hour Lines 4 and 5, and the Afternoon ones 7 and 
in the Summer. (5.) And laſtly, From the Point E erg 
the Style perpendicularly equal in length to the Semi- diamem 
of the Hemiſphere ; which will ſhew the Hours by touching Moth 
at them with the ſhadow ot its Point. Iror 
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8. Suppoſe one bad a mind to inſeribe che Italian or Babylonia 


or Ancient Hours in thi Day ? 


We have indeed taught the Inſcriptions of them all in the {Gat 
Third Part of our Continuation of Welperian Ger man; whic bie 
might be transfer*d hither. But it ſhall ſuffice for this un 
to give the Inſcription of the Ancient or Fewiſh Hours, as be 
ing the eaſieſt, and this is to be performed after the following 
manner: Having deſcribed the Tropicks with the Equinodil 
in the middle, (Fig. 71 ) they muſt be divided each into 1 
equal Parts, and through all the Points marked with the fan: 

Number, the Curve-lines muſt be drawn by help of the 
pending Ruler mention?d above: Nor doth there remain a 
Thing to be farther advis'd, except that theſe antient or u-: voc 
equal Hours are to be written from the Weſt to the Eaſtby 
a continual Numeration, and for diſt inction ſake they mult be 
expreſs'd in the Reman Numbers, if the vulgar Hours wer: nes 
expreſs d in the vulgar Numbers; nor will it be amiſs, to d Nuſt 
ſtinguiſh one Sort of the Numbers with black Ink, the other arts 
with Red, (as alſo the Hour-lines themſelves). 


9. Doth there yet remain any Thing, which may be ſubin du Fe 
the preceeding Things in this Chapter. 


Having declar'd the concave Forms of Dials, perhaps met 
may not be improper it we adjoyn ſome Sorts of Ring- ur. 
dials, improperly fo call'd, (for thoſe properly fo call'd, we ſhal 
conſider in the following Chapter}, of winch the two Fort! 
exhibited in Fig. 72. Numb. 1 and 2. are indeed no other Wt 
vertical Dials delineated after the vulgar Ways, ſo after ware: 
cut out in the Shape of Rings, either whole or halves; t 
with this Difference between the One and the Other, 0 
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ane za the fore Side of the entire annular Form, not only the 
e South Vertical, from the Sixth in the Morning to the Sixth 
oe. n the Evening, but alſo on the back or hind Part; the reſt 


of the Morning Hours preceding the Sixth, and thoſe fol- 
lowing the Sixth ia the Evening may conveniently be deſign'd; 
and by one and the fame Rod ſet up in the Point, where 
otherwiſe the Hour lines would meet (by a certain tranſverſe 
lron- rod) in a Poſition parallel to the World's Axis, and ex- 
tended out a little farther, both the Hours may be ſhewn : 
But in the other Form of the Ring open at the Top, (eſpe- 
ally, if it be plac'd at a notable Largeneſs over ſome 
Gate) inſtead of an erect Rod bearing the Index, & certain 
diana hold an Arrow in her Hand, or the Arch-angel A- 


is turn e bearing à Spear, and darting it againſt a Dragon lying 
as be under his Feet, may be apply d after a pleaſant Manner, m- 
owüg lin d according to the Pole's Elevation. 


10. But tohat is che Meaning of the ſemi- annular Form in 


to 1:0. 
e an: 3 | | 
of Uu That is a certain Plate v g. of Metal of a juſt breadth, 
in any nd bent in the Form of a Semi- circle, and fo inclin'd, that the 
or u. vo extreme Edges 6, 12, and 12, 6, be directed towards the 
Eaſt Hole of the World,parallel to the World's Axis; and therefore 
nuſt de ill themſelves ſupply the Room of Indexes. Now the Hours 
s were nes which are to be deſign'd within the Cavity of the Plate, 
;, to d. puſt be found by help of a Quadrant divided into fix equal 


e other arts, according as we have taught above in the like Caſe, 
g. 60. to which this preſent Form may fitly be reduced; 
„ er this is more diſtinctly to be advis d, That the Breadth o 
001": Ring ought, at leaſt, to be equal to a third Part of its 
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meter, leaſt the Shadows of its Extremities be projected 
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Therefore the Spaces of theſe Hour lines A 7, A 8, and 
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CHAP: VI. 
of Ring- ſun- dials, properly ſo called. 


1. Give me an Example of ſuch a Reng· un- dial? 

HAT which follows is one of the plaineſt and eaſeſt 
| to be made: (i.) An entire Ring is prepared (Fig. 74 
N. 4.) of ſome ſolid Plate of what Metal you pleaſe, hal 
an Inch or a whole Inch wide, baving a Tranſverſe Notch 
in it, or a Hole in the Middle: But in this Caſe the Ring 
ought to be ſo much the wider, that the Light of the Sun 1 
Midſummer or Mid- winter falling through that Hole, my 
not be projected beyond the inner Cavity of the Ring. (2,) 
Then a Circle is deſcribed apart with the Diameter of the 


Ring it ſelf, in which the Point A (Eg. 74. N. 5.) denote 

the Place of the aforeſaid Hole or Notch ; and through ths iſ cout 
Point is drawn the Right Line B A C touching the Circle; Hol 
and upon it is deſcribed, ſrom the Point A, the Semi-cirde Lig 
BDC, to be divided into 1 equal Parts, to every of which have 
from the Point A, Right Lines are drawn as far as the ( ircum Prep 
ference of the Circle, their Extremities being mark'd vit of a 
their proper Numbers, as may be ſeen in the Fig. (J nz 

into 


Aq, are ſet off upon the inner Cavity of the Annular Plat, 
and through all theſe Points are drawn Tranſverſe Lines tho 
the whole Breadth of the Ring; which done, the Ring i 
prepared for irs uſe, and is a univerſal Dial for any Altitude ad 


the Pole. 
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2. If the Uſe of this Dial # a eaſy as the way of making it, 
thi Inſtrument ; not to be deſpiſed in meaſuring Time by help of the 
Sun's Light. 1 

[ts Uſe indeed is neither obſcure nor intricate, but yet it is 
troubleſome and laborious, becauſe, (1.) The Hole A muſt 
always be raiſed according to the Heighth of the Equator, 
and the Ring it ſelf directed along the Meridian Line; 
both which, require a great deal of Care, except perhaps the 
Ring be ſo movably diſpoſed upon a Prop, that by help of a 
Quadrant apply d to one Side of it, the Hole may eaſily be 
raiſed to the Heighth of the Equator in any Place, and a 
Magnetical Needle let into the Baſe of the Prop, may facilie 
tate its Direction. But the Fabrick of other ſuch- like Rings 
requires n. ore Art, and a greater Apparatus; yet their Uſe is 
oftentimes much more eaſy.” ' 5 _ | 


conſiſt e 

Seeing that the Solar Rings, properly fo called, are ac- 
counted thoſe which let in the Light of the Sun by a ſmall 
Hole, and ſhew the Hours in the inner Cavity by a Spot of 
Light, after the manner of that more plain one, which we 
have deſcribed in the two foregoing Queſtions; among the 
Preparations for the like, but more Artificial Rings, are firſt 
of all certain Tables of the Sun's Heights, not only of his 
Meridional Heights, in the Time of his ſeveral Ingreſſes 
into all the Signs, and their 1oth and 20th Degrees; 
but alſo of the Heights of the ſame Sun through every 
hour of the whole day in any Sign apart. And ſince we 
bare computed ſuch Tables for the Pole's Elevation at No- 
rimberg, and have taught the way of computing them in the 
third Part, Chap. VII. of our Welperian Gnomonicks written in 
the German Tongue : Therefore in this Place (which admits 
not of ſo great a Prolixity of Computation) we ſhall transfer 
vither thoſe Tables already computed. 


4+ Which 


3. In what doth thu Appartus or neceſſary Preparation chiefly | 


— 2 
—2— 


bh x 


'F o 
4 „ 

. L 4 

! 1 
SA } 
SLUT L 

17 3 

1 * b 

| \ AN 
7 1 
Wii 
IS 7) 

i ? U 

6 4 
5 00 1 
FF 'T N ' 
; 4, b 

FF 7 

n 

Ti - 
N 5 
( C'S. x 

74 
e 

11 

al 7 
1 on: 

| i EY 

13 4 

-” , 7 

1 . 

1 o 

AY! 

4, 4 
19 + % 
n i 

o 1 

11 y 

9. 4} 9 
a 33; 18:9 

WEI 1. 
N, 

/ N 
: * 

5 1 . 

WEL» % 

* 
. TE: 
CF Tt. 
P 
4; 4; 1 1 

x #y 1 

1 

* TH. 

1 . 

. 1 

of 

: þ 

| i} 

*. 
115 4. 

1 i 

1 
N. "+ 

A Th 

4 

4 

5 
7 4 
i 

+ 3 

, 

N 1 0 

9 

#Þ+ 1 
19 * t 

U 1 L 

* * K 
14 

> 

Py + 

1 4s 4 
1 
11 1. 
19 
»| kJ 
+ * 
1 
1 ** 57 
N 1 

7 

1 
4 LF 
194 
1 1 
. 
9 
f f 
o 


5 


42mg 7 De EST > Hor = — 
— CR 5 — — a, * X — 2 2 
r r r —— 
% 2 = Mi 2 = 


\ 
> —— 2 oy - . 
2 — 2 2 ” 7 * - 
S = l i a 2. 
> + > >1 5 2 . — rw l Pe 2 
* A =; = . Ly = np - w 2 : gt = 
n " — — —— T -" Y * a * _ 1 - — * 2 2 2 — 
= — -- - v4 2 — I oy = — » < 4c. 2 * "4 
_— _ 2 — — — . * 2 * * 2 
2 es Þ on - 2 - Ae — \, 248 . = ary — 2 - — 
9 * GE — * — = IA” Ld - — ä — 2 — — 
— — * — - — . * Eng * * 1 2 


— un 


— — 
4 goo wat 
- aw SS 
* A = 
3 


— 
— 


1 
! 
f . 
el 
75 ? 
4 j 
* 1 
e 
i . 
| 
7 . 
. ! 
N ij . 
' o 
#4 
4 
iL 
is * 
* : 21:4 > 
PIT 17 *%* N 
75 4 ) 
7 1 « } 5 
* „ 
* f 


and 1oth, 2oth Degree: And in like manner in the fount 
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4. Which then % the Table of the Sun's Meridian Heigth 
the Beginning, 10th and 20th Degree of every Sign ? And whit 
mus Ve? 

+ The Table is this, 
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Its Uſe conſiſts in this : In the firſt Rank is contained , 
8, IC, with their 1oth, 2oth, 3oth Degrees downwards; 
in the Third is contained S, ©, TR, with their Toth, 20th, 
Se. Degrees upwards ; and in the intermediate Series, th: 
Meridian Height anſwering to the Beginning of every Sg" 


Row downwards =, m, L, and in the ſixth upwards 
, and X, with their, correſponding Heights in the inte- 
mediate Series. | | | | | 
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The Table is this | 


— 


. 

. . 

4 .- — 
« 


23. 36 


— 


NF 75 24 


— 


— 


IF. 20 26 
25 9.45 


The Uſe of this Table, which is very eaſy, conſiſts in ty 

That having given the Sun's Entrance into any Sign, thi 
muſt be ſought in the Front, and the Hour of the Day n 
the Left Margent: For the common Area gives the du. 
Height above the Horizon. 


6. And are theſe all the Preparations neceſſary for making 1 
Ring-ſun»diali? i EE. IS 

Theſe are not all yet; but becauſe a threefold Form d 
Rings is to be made, two Tables are farther to be prepare; 
The Firſt exhibits the Differences of the Sun's Heights at 17 
Hour of the Day, from the Meridian Height of the fare 
Day in which the Sun is either in the Equator, or in one d 
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n thy Which ſame Table is very eaſily prepared, by ſubſtracting 
n, i che Heighth of any Hour, in Tab. Queſt. 5. from the corre- 
Y ug ponding Meridian Heighth, - E. g. When the Sun is in the 
e dul 


dign G, if the Sun's Heighth XI. or I, 61%. 320. be ſub- 
ſtracted from the Meridian Heighth, or of the 12th Hour 
64*. J. there remains the Difference 2*. 32!. which, in 
the preſent Tab, anſwers to the ſame Hour XI or I: And. if 
the Sun's Heighth, when he is in the Sign T, at the 111d or 


orm th Hour 27*. 22). be ſubſtracted from the Meridian 
pared WW Hcighth in the ſame Sign; ix. from 40. 34*. there remains 
at gain the Difference 13*. 12. which anſwers in the preſent 


Table to the (ame IIld or 1Xth Hour, under the ſame Sign 
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rs are found cher this manner : From the greateſt Meridi- 
vw Heighth of all, when the Sun is in the Beginning of S, 
a nn | 
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7. Which i the latter Table that remains among 'the Prepara- 
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is. g. '64* . 47. are ſubſtracted all the other Meridian Hegi 
in che Beginnings, Tenth, aud Twentieths Degrees 0 the 
"Uivided into two equal Parts, is brought into the preſent To 
ble, which'is compoled far the Elevation of the Pole 40 
260. E. 7 From the Sun's greateſt | Heighthjult in the f. 
-ginting of 8, (Wich in in Tab. ggf. 4. 64. 4/:) is fublty 
tech the Meridian Heighth of the Sun, when he is jul u 
[the 'Beginnin of QA; ; vi · C 5 46% and the Remainder 3 
39 biſſected or divided into two equal Parts; thus the 
illremain 14. 39. in dhe preſenc Table. Sof om the im 
ee Heighths 64. 49“. is ſubſtracted the Merida 
eighth, the Sun being in 20 gr. viz. 55 . 25/. and the 
Remainder 8”. 39“, being divided into two equal Parts, gin 
the Number 4. 19“ to be inſerted in the preſent Tal, 
8. Now then the Ring-dials may be made, for whoſe ſale | 
Tables above were premiſed ? | 

They may ſo without any farther Delay, and that thy 
ſeveral ways: Thc Ea rhich we give as follows, 
| "There is prepared a Plate that will bend, of Copper, ri 
Silrer, Ge. and which is ſomewhat ponderous, in the Shy 
of za long Rectangle A B D C, (Fig. 74. N. 1.) of uh 
Length and Breadth you pleaſe, according as the Ring bt 
| Fired to be greater or leſs. [The Length is divided into n 
equal Parts by the 'Tranſyetſe Line E F, and the Brat 
into three equal Spaces by reg ho Sper LM, 
Names of the twelve Mont A or to all the Lu 
ol theſe Spaces, with their fevera correſponding Signs; . 
to the longeſt Line D F the Month March with Y, wi 
ſecond upwards 4pri/ with V, to the third May with 
then to the uppermoſt Fuze with S, to the next follow! 
Line downwards July with N.; and ſo on as the Figure (he 
Every of whoſe Spaces, breadthwiſe, is conceived to be 

vided into 30 Degrees or Parts. (2.) A certain Right 
' GH, equal to AF or CF, is divided into 90 Part 
the Degrees of a Quadrant; and having aſſumed the T4 
Q. F. and from this taking as many Parts with the C. 
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paſſes in the Line G H, as anſwer to the Sun's Meridian 
Heighth when he is in the Beginning of S, they are trans- 
fer'd from E to N and P, and then NO and PQ are 
drawn parallel with E F; and in like manner are taken 
from the ſame Line G N, as many Parts as anſwer to all the 
reſt of the Hours, at that ſame Time in which the Sun is in 
the Beginning of S; and they are ſer off upon E B from 
N back towards E: Likewiſe all the Altitudes for every 
Hour, taken from G H when the Sun is in the Beginning 
of V, are transfer d in the Line F D from O towards F; 
and laſtly, the uppermoſt Hour Points 12, 11, 9, Sc. are 
connected by Right Lines with the lowermoſt 12, 1, 2, 3. 
Go. Thus there will be had the Hour Lines for the fix Sum- 
mer Months in the Right Side of the Plate; vix. the Lines 
alſo of the 5th and 4th, Sc. Hour in the Forenoon being 
produced, as far as the Line of the Sign or Month in which 
the Sun is wont to riſe at the aforeſaid Hour. 


9. Thus having prepared the Right Sids of the Plate, how are 
the Lines of the Left Side to be inſeribeds N ; 


After thelike manner the Hour Points, or Altitudes of each 
Hour, are transfer d by help of the Line G H from Q. 
towards F, when the Sun is in &; and from P towards E 
when he is in VS: And the Points thus found being connected 
by Right Lines, and thoſe of the 7th and 8th Hour with 
the Lines of that Month or Sign, there will be had alſo the 
Hour Lines for the fix remaining Winter Months. Now all 
theſe things being thus perfected, in the Middle of both Lines 

O and PQ there is made a ſmall Hole, through which 
the Sun may ſhine, and project à Point or Spot of Light. 

ſtly, The Extremities AC and B D, the Plate being 
dent in the Forn of a Ring, are ſolder d with a little Handle 
n the Middle, by which, with a Thread tied to it, it may 
vv aa freely: Thus the whole Fabrick of it is per- 
ected. | | : | 
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10. Now therefore teach me the Uſe of thi Dialꝰ 
We ſuſpend the Ring by a Thread, being fo turned to. 
wards the Sun with one of its Holes (viz. that in the Leſ 
Side, belonging to the Winter Months, which may be noteg 
with ſome Mark or other, from March till September, or mare 
_ particularly, from the 1 oth of March to the 1 oth of Seprn. 
ber; and the other in the Right Side, on the contrary, fron 
the roth of September to the I oth of March; ) that the Spot 
of Light thrown by the Sun on the inner Concave Superk. 
cies, may fall on the Circular Line of that Sign or Degre 
into which the Sun is then enter d: For then the Tranſver| 
Right Line (which is touched alſo by that bright Spot) wit 
the Number written to it, will ſhew the Hour of the Dy 
at the Time of the Obſervation. A 


Ir. Which # the Conſtruction of the ſecond fort of Rin- 
dials 0 | 72, 

Having prepared, (1.) as before, the Plate A BDC, 
(Numb. 2.) and divided it in the Middle by EF; the Let 
Half A C is divided moreover lengthwiſe into 6 equal Spa- 
ces, every one of which ſerves for two Signs, as the Fy, 
teacheth. Then again, the Line G H being divided into 
90 Parts, and the Differences of the © Altitudes being taken 
between the XI. or I. and XII. Hour: in the Morning, and be 
tween X. or II. and the fame XII. Sc. (and that in the Begin- 

' Ning of G, V, and ys) from the Tab following after Queſt. 6 
they are ſet off every one in their Line S, V, and VS, fron 
E and F towards A and F; and every three or two cot 
reſponding Points are joined by Lin&s ſomewhat crooked, the 
Lines alſo of the 4th and 5th Hours in the Morning beit 
terminated (as above) upon the Lines of the proper dig 
and Month, and having the Numbers of the Hours writtet 
to them after the uſual manner. Moreover, (3.) upon the 
Right Side or Part of the Plare there is made a certain Chat- 
nel or Fiſſure I K; and about it (but in the external Face d 
the Plate) is deſcribed a certain Scale of the Zodiack aft 
the following manner: From the Tab. of Queſt. 4. are take 
the Sun's Meridian Heighths, when he is in the Benn 
„ ; : 3 5 8 1 0th 
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nominous Points are joined by Right Eines, having the 
Names of the Signs and Months written to them, according 
as the Fg. N L M O repreſents it. 


12. Having thus finiſhed the Lineaments of the Plate; which d 


mote 

Prem» ebe U/e of the Ring ſolder d from thence, in ſhewing tbe Hours of 
from the Day by the Sun-ſhine e WY | | | 
hr The Plate being bent in the Form of a Circle, and having 


a little Handle or Ring in the Middle of the Joint, as before, 
accommodated with its Thread, the Space about I K is hol- 
low d a little, that fo a little thin Plate made to move back- 
wards and forwards may be fitted in that Cavity, with a 
Hole in the Middle of it anſwering exactly to the Channel 
K. Therefore he that would know what Hour of the Day 
it is, moves the thin Plate forwards till the little Hole is juſt 
ver the Sign and Degree which the Sun poſſeſſeth then in 
he Heavens; and this being done, he ſuſpends the Ring free- 


Rig: 


3 DG, : : 
e LI . and turns it to the Sun, till the bright Spot of the Sun falls 
al Spa vithin on the Circular Line of the Sign and its Degree very 
ne Ty early, and at the fame time alſo upon a Tranſverſe Curve. 


ine, of near it; for. then the Numbers aſcribed to that 
[ranſverſe Line will ſhew the Hour ſought, 


13. Laſtlh, Which u the Serudture of the third ſort of Ring- 


ed into 
taken 
and be- 


Begin als ? 

et. 0. LS ; | | 

1 Having formed a Plate as before, and biſſected it in the 
wo cot. iddle E F, and divided the Line G H into its Degrees; 
ed, th). There is taken the Sun's greateſt Heighth of all in the 
g beit geginning of S from the aforeſaid Line, and it is ſet off 
er Sion em E and F in K and L; and when the Breadth K L. 
write divided into 6 equal Spaces, the Aperture of the Compaſſes 
pon tht K is ſer off from I towards B D in M, which is the 
n Char- lace of the Hole for letting througb the Sun's Ray. This 
Face ne, within the Space E K L. F are deſcribed the Hour 
ick airs, after the ſame manner as above in Queſt. 1 1. and in the 


re rake 
2pinninþ 


us after the following manner: According to the Ditecti- 
| x th | 


DES. ; ons 


1 


ioth, and 20th gr. of S, Vs, So. from E towards B, and 
from F towards B, and from F towards D; and the Cog- 
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ons of the Tab. in Queſt. 7. are taken from the Line G H a 
many Parts as are found over-againſt the 1oth, 20th, ay 
3oth Degree of S, U, Sc. and they are ſet off from 4 
and C towards K and L.; fo that at length there is pro. 
duced that order of the Signs which the Fig. ſhews. Laſth, 
The Plate being bent and ſolder'd in A C and BD, the 
Ring is ſuſpended by a Thread, in that Place, and in tha 
Tranſverſe Right line, which is next to the Month or Sign, 
and the Hole M is turned to the Sun, till the tranſmitted 
Point of Light falls likewiſe on the Sign then poſſeſt by the 
Sun within the Space K LEF ; by which very thing thi 
ſame Point will ſhew among the Tranſverſe Lines the Hou 
ſought. e | 


= Since that the Rengs hitherto deſeribed are but particuly 
ones, and reſtricted to à certain Elevation of the Pole; Are then 
not ſome univerſal ones, and ſuch as may be uſed in any Place what 
ever ? . | | 


There are ſuch indeed, and we have given a very pln 
Example of them in the firſt Queſt. of the preceding Ch 
But there are more Artificial Forms contrived, which here 
we ſhall forbear to deſcribe, becauſe we have drawn and de- 
ſcribed three ſorts of them at large in the Third Part of our 
continued Welperian Gnomonicks, Chap. VII. N. 10. and the 
following; to which we ſhall refer our Reader for this Tine 
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CHa?P vVIL 
Of Column or Cylindrical Dials. 


Sign; 
mitted 
dy the 
g thy 
| How 


1. From whence doth ths kind of Dials take its Denominations d 


ROM the Figure of the Subjects or Bodies in which 
they are Delineated, which reſembles round Columns; 
and from its Volubility or Aptneſs to roll about, is call'd a Cy- 
Indrical Figure; though this Volubility is of no Uſe for the 
reſent Buſineſs, but rather an eret and immovable, or 
ppendant Poſition, as the following Diſcourſe will reach. 
Now theſe horological Cylinders are prepared ſeveral Ways, 


rticula 
re then 
what 


y plain richer they are delign'd upon a plain Piece of Paper, which 
g Chg. wuſt after wards be paſted round a Cylinder, or immediately 
ch her pon a wooden, ivory or ſome other ſolid Superficies, both 
nd de- hich look very well; and if the Cylinders be ſmall and ſlen- 
of our er, they may convenjently be carried about with one, and 
ind the re ready for uſe : Moreover they are prepared two Ways, 
is Tine icher by help of Tables and Numbers, which contain the 


omputations of the Sun's Heighths in every Sign for every 
our of the Days, or rather of their Tangents; or elle 
vithout the Tables of Tangents, only with a Pair of Com- 
aſſes and a Ruler. 2 


2. What Tangents are they of the Sun's Heighths, which we 
— uſe of in compoſing the C ylindrical Diats ? 


Seeing that thoſe large Numbers which we call 'T'angents 
the Tables of Signs and Tangents, are not fo proper fer 
is Practice, we mult expreſs them in much ſmaller Num- 
ers. Therefore as, e. g. the Tangent of the Sun's greateſt 
Iritude, wich us 64 Degrees, 4 Minutes, in the Table of 
igns is found to conſiſt of 26563733 Parts, viz. by ſup- 
ling the Radius or whole Sign to contain 10000000 ſuch 
2 D z s Parts; 
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we infer thus by the Rule of Proportion: 


Table exhibits. 


nat ebe Foce it ſelf of the Cylinder be delineated on Paper ? 


fore firſt of all, there is delineated the Rectangle GH I 
(Fig. 75. u. 1.) of what Length and Breadth | pleaſe, * 
According as 1 deſire the Cylinder to be, higher or [owe 
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Parts; if we ſuppoſe the Radius of the Circle to be dhe 
only into 10 Parts (which may be ſufficient for this Play 
ic is eaſie to find the Tangent of the given Altitude (and py 
all the others found in the Table of Queſt. F. in the precedig 
Chapter) anſwering to the aforeſaid Radius of 1 0 Part, i 


If the I0000000 Radius gives 205637312 Tangay 
what will 10 Radius? It gives 20 F. 

i. e. (That we may diſpatch the Thing ſhort) All tx 
laſt Figures being cut off, if we divide thoſe few whichn, 
main by 10; for thus We ſhall have the Tangents of er 
Altitude in theſe :d Numbers, which the followiy 


4 TABLE & the Tangents of all the Altitudes fir oy 
Hour of the Day, wherein the Sum is in the Beginning of am 
Sign under the Elevation of the Pole 49". 20). 


Hours. 5 * N. m & 7 2 
XII. 201875 1278 to 52 378 
— — e | 1 — 241. —— — fi 
X. II. [IAS HTA 9r5|- 6:5 475) 246]. 24; 
| r 6 „„ | 1 7 
IX. III. 107 972 Fre 3rs 172012 
Nr — — "= 22 4 — 7 - a 
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3. Having therefore thass compos d the Table of Tangents, 


There remains nothing now that may hinder it: The 
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thicker or ſlenderer; and I divide its Breadth into fix equal 
Parts, or more {lender ReQ-angles, and the upper Breadth of 
of the G P, PO, O N, Ge. farther into fix, or but three 
| equal Parts; fo that, e. g. the whole Breadth G P, Se. de- 
notes a whole Month, and every third Part 10 gr. or Days, 
or every Sixth Part 5 gr. or Days of every Month; as be. 
| low the Signs and Names of the Months are exhibited, with 
the Number of every Day in any Month, in which the Sun 
enters into the correſponding Sign. | 


4 Thus ebe Paper Plane of the" Cylinder being preffih ed 90 be 
paſted on, how are the Hour-lines 10 be inſeribꝰ 4 2 


_ firſt of all, I draw the right Line A B, (Numb. 2.) 
and from it I cut off 10 ſmall Parts, pretty nearly of ſuch 
a Magnitude, that 20 of them being ſer off from A to C, do 
not exceed nor want much of the Length of the Line of 
the greateſt Shadow (which in the preſent Figure (Number 1.) 
muſt be ler fall from 11 as far as 12.) And ſuch a ſmall 
Part moreover is at leaſt conceiv'd in the Mind to be divided, 
or is actually divided after the Manner of the more artificial 
Geometrical Scales into 10 other ſmall Parts; which done, 
from this Scale I take, according to the Direction of the laſt 

Table, 20 large Parts, and moreover s, or 5 ſmall Divi- 
lions, and I ſet them off from H downwards towards K in 
the Line of Cancer, and 1 mark the Point found with the 
Numb. 12; and in like Manner I transfer 184; from I. 
downwards in the Line N and Ir, 125 into the following 
Line mark'd with the Sign & and M, Go, and fo all the Me- 
ridian Altitudes in the reſt of the Signs: And laſtly, I con- 
nect all the Points found by a Curve. line, which at the 
twelreth Hour at Noon every Day will be preciſely touch'd 
[by a Shadow of the tranſverſe Index; (of which anon). 
Juſt after the fame Manner, the Altitudes, or rather their 
correſponding Tangents from the aforeſaid Table over 
againſt the Hours XI and I, are ſer off in their Order in the 
Perpendiculars, and are connected by a like Curve, the fame 
Numbers XI and TI being written to them: And the tame is 
done with all the reſt of the Hours, ſo that by this Means 


we have all the Hour-lines inſcrib'd, | 
| 944 WW 


I v 
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5. How then is this Paper with its Lines to be paſted upon 11, 
Cylinder or little round Column; aud how are the reſt of the Thin, 
to be perform d which remain to be finiſh'd ? 


(r.) A wooden ſmall Column muſt be turnd, which in 
Heighth is equal to the Heighth of the Scheme H K, and in 
thickneſs is a little above a third Part of G H; and it is nt 
much Matter if the two Lines G I and H C don't preciſely 
joyn, but gape by a ſmall Space of Paper lying between for in- 
ſcribing the Numbers of the Hours. (2.) From the bare 
Sight of ſuch a Cylindrical Dial, or even of our Figure, 
Numb. 3. it is known, that upon this Cylinder, at leaſt when 
*tis hollow'd at the Top, a Head may be put on, which wich 
its Neck may be inſerted and turn'd about in the aforeſaid Ca 
vity; and that in the middle Slit of the Neck it may receive 
an Index or Tongue, which muſt be fo faſtened with a Pin 
through the Center of the Neck, that it may be moved about 
with this Pin, and hid either downwards within the Slit of 
the Neck, and together. with the Neck be inſerted more cloſe- 
ly in the Cavity of the Cylinder, or extended tranſverſely 
upon the Cylinder, ſince it is actually to be brought out 
when us'd: See the Form of the aforefaid Head, and its 
Tongue MN, preſented apart in Numb. 4. 


4. In what therefore duth\the Uſe of the aforeſaid Cylindricd = 
Dial conſiſt? 1 | 


If you have a Mind to know the Hour of the Day by Wind 
help of this Inſtrument, which is near en-.ugh, and alſo very Hei 
uſeful, I draw the Head out of its Caſe, which it fills very {Moto 
cloſely, and having drawn forth the Tongue or brazen in- 
dex (whoſe Length, as far as it reacheth beyond the Super- Vel 
Gcies of the Cylinder, ought preciſely to be 10 ſuch Parts af 
the little Scale A B C, Numb. 2) out of its Slit, 1 extend i 
horizontally; and having inſerted the Head again into is 
Cavity, I turn it round till the Index is directly over the Sign dt 
and its Degree, which the O then poſieſſeth: Which being oer, 
doge, I ſuſpend the whole Cylinder freely by a T hread red be 
to the Top of the Head, and I turn it ſo towards the dun fil 
the Shadow of the Index jails perpendicularly downwards, and 


* 
taucheln 


toucheth one of the Curve-lines either preciſely or very 
nearly ; for thus, by tollowing the Direction of the afore- 
faid Curve, I know the Forenonn and Afternoon Hours. 


| the 
Ing; 
7. But may we not inſcribe the Hour-lines immediately upon "Hy 
ſolid Cylinder, ſo that there need not be any occafion for delineat» 
ing them fiſt in Paper, and then of paſting upon a turned Cylin- 
der? | | | 

We may ſo, and that only by altering thoſe Things a lit- 
tle which were deliver'd in the former Queſtions: For the 
Cylinder being given, its Ambit (having firſt taken a ſmall 
Space for inſerbing the Hours) is divided into ſix equal Parts, 
and from the Point of Diviſion are drawn from above fo 
many perpendicular Lines, and parallel to one another; into 
which, from the laſt foregoing Table, the Sun's Altitudes or 
a Pin MY Tangents are fer off after the ſame Manner as all theſe 
about Things were done above; and ſo the reſt in the ſame 
lit ol Method. | 


5 8. Tou have faid above in Queſt. 1. That the Deſignation of | 
: » Cylindrical Dials may alſo be perform d without the Table of Tan- 
| gente, only by the Help of @ Scale and pair of Compaſſes. 


nd its 1 
I have ſaid ſo indeed; and how this ought to be perform'd, 
having alſo changed the Form of the Deſignation a little, 
| ſhall now reach: viz. A rectangular Figure is made, 
umb. 5. viz. according to the Magnitude of the given Cy- 
linder, and (eſpecially if it is to be of a conſiderable Large- 
neſs) the Breadth of the Rectangle is divided, not as before 


hn 
id in 
ict 
ilely 
r in- 
bare 
pure, 
when 
With 
d Ca. 
ceive 


ndricd! 


ay by 


o very 


s very Nato fix, but into 12 equal Parts, that every one of them 
en lu ay exhibit its peculiar Signs; whereas in the preceding 
Super- |Pelignation, every Space repreſents two Signs. (2.) The 
arts of Hopper Breadth of the Rectangle is produc'd, ſo that the 


ten) it {i rolongation B E be equal in Length to the tranſverſe Index 
nto is MPhich the Dial muſt have; and from the Point E is deſerib- 
ne Sign Fd the Quadrant of a Circle divided into 90 Degrees, and 
1 being very Degree as much as poſſible into its Minutes. 3. From 
ad tied be Table of Altitudes in Queft. 5. in the preceding Chapter, 
Sun til e fought the Sun's Altitudes for every Hour when he is in 
ds, and e Sign S, and theſe being mark'd in their Order in the 
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: of the Quadrant, right Lines are drawn, which i 
ny wo, Bomber of the Sign , will actually determine Fy 
ird Tangents for every Hour-line, and alſo in the ops. 


ſite Perpendicular AS: After the ſame manner, are found 


the Tangents of every Hour in the Perpendicular N, G. 
viz. By ſetting off the Length of the Index B E from Cin f, 
and ſo in the reſt. Yet there's no occaſion to deſcribe a py. 
ticular Quadrant for every perpendicular Line; (nay, not ſo 
much as for the firſt B S), but the Sun's Altitudes in every 
Sign may be deſign'd from every Point E F, Ge. by hey 
of the Protractor, and right Lines may be drawn from the 
afareſaid Points through the Points thus found, Sc. But la 
what has been ſaid ſuffice concerning Cylinders. 
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CHAP. VI. 
of Quadrantal Sundials 


1. Is the Fabrick of theſe Quadrantal Dial: a late Invention, ir 
hs it been long ſince found out 1 -S, 
HIS is a very Ancient Invention, in which the Anci · 


I ents were ſingularly delighted before the uſe of the 


Compaſs was found out; and they are ſtill pleaſing to the 
Practitioners in Gnamonicks ; fo that it ſeems to be worth our 
while to bring ſome of their Forms into Sight and Uſe. Ac- 
cording to the Cuſtom of the Ancients the thing is thus per- 
formed : Firſt, There is delineated a Quadrant of what Mag- 
nitude you pleaſe, whoſe Center let be A, the outmoſt Qua- 
drant divided into its 90 Degrees B C, (Fig. 76.) From B 
towards C is number'd the Heighth of the Equator * 2 as 
D, through which Point the Right Line A D being drawn, 
will deſign in the inner Limbs the Beginning of Y towards 
the Right Hand, and of = towards the Left, the outmoſt 
Limb being turned towards us. From this Line A D is num · 
bered on both Sides towards B and C, the greateſt Declina- 
tion 234 gr. in E and F; and having drawn the obſcure 
Line E F from the Point, where it croſſeth the Line AD 
is deſcribed an obſcure Circle through E and F, whoſe 
Periphery, beginning at one of its Diameters, or the Line 
AD, isdivided into twelve equal Parts, every two of which, 
being connected by a Right Line parallel with the Line A D, 
will give alſo the two Beginnings of the adjoining Signs ; viz. 
on the Left Side above of e, below of M; farther, above 
of , below of 2 ; but on the Right Side the Beginnings 
of the Signs, above of C, below of =, Ge. as is uſually 
done in the Analemma's: And theſe unequal Spaces of the 
digns, which ariſe by the equal Portions of the Circle, 7 
| fo) 
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Degrees. . 


of ys (2.) From the Tab. of the Sun's Heighths, at the 
B towards C; and a Ruler being applied to the End of the 


'G H, the Points of all the reſt of the Hours. (3) The 
Arch G H being thus prepared, we come to the Arch II, 
' ſeeking the Hour Points here alſo in like manner, the Sun 


1 


- reſponding ones by a Circular Line, (viz. finding their Cer 


is the Sun's Altitude at the ſeventh Hour in the Morning, 


alſo be diſtinguiſhed, by the like Artifice, into their wy 


2. Tbeſe ebings being thus prepared , bow are the Hour Lin, 
moreover to be inſcribed ? 

The upper Space of the Quadrant which remains is diy; 
ded into three equal Parts, and through thoſe Points of Di. 


vilion are deſcribed three parallel Quadrants, G H denoting | 
the Tropick of S, I K the Equator, and I. M the Tropic 


preceding Chap. Queſt. 5. is ſought the Sun's Altitude at th 
12th Hour, 64 gr. 4 min. when he is in the Sign S; and 
this is number'd in the outmoſt Arch of the Quadrant, fron 


Numeration, and to the Center A, the Interſection of the 
Arch G H is ſought, being the Point of the 12th How: 
And after the ſame manner are found, upon the ſame Ard 


being in the Sign Y or = ; viz. by numbering for the Sun! 
Meridian Altitude 40 gr. 34 mini. as alfo the Hour Points df 
the Day upon the Arch L M; and having thus found al 
theſe Points, there is a Connection made of every three co. 


ters by making ſeveral Trials) which Circular lines will 
the very Hour lines ſought, which muſt be marked with thei 


Numbers as the Fig. ſhews. | 


2. But ſince the Arch L NI receives no Paint for the Hum 
7, 6, and 5; how are thoſe Circular Curves deſcribed here, win 
there's no third Point ? | | 

That is performed thus : Having drawn a Line from 4 
to the Beginning of 8, where it cuts the Line of the 11 


Hour, from this Point is deſcribed an obſcure Arch as far # 
the Line AB; and in the afore-mention'd Table we ſee whit 


when he is in the Beginning of &; and thus by help of thi 


Altitude the Point of rhe ſeventh Hour is found, and ahe 
| | | ti 
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he fame manner the Points of the 6th Hour and 5th, by 
help of their Altitudes: So that by this means three Points 
re had again, through which the Circular Hour lines may 
be deſcribed. | 1 5 | 


4. Tell me at length the Uſe of thu Quadrant, or Quadrantal 
8 | | | | 


noting WF all the Side A C muſt be furniſhed with two Sights, 
ropict ole Holes anſwer to each other preciſely. Having faſten- 
U y d a Thread therefore in A, in which a Bead may be moved 
at t 


pwards and downwards, and which is kept ſtraight by a 


„ lummet hanging at the End of it. This Thread (2) is 
J 7 xtended out as far as the Degree of the Arch EF, in which 
- 5 he Sun is at that Time; and in it, being thus extended, the 


Bead is moved upwards or downwards till it ſtands at the rath 
our. (3.) Holding the Quadrant at A, it is raiſed or de- 
refed till the bright Spot ef the Sun falls preciſely through 


Hour: 


Ie Hole of the upper Sight into the Hole of the lower Sight, 
h 1%, aa then the Bead touching one of the Curve Hour lines, or 
the * ling between two adjoining ones, ſhews the deſired Hour 
* I | | 


f the Day. 


oints d | 
F. But would not thoſe Curve Hour-lines be defined more accurate- 


und al 

ree co · . if the Hour-points were found not only in the Equator and both 

eir Cen- Nic, bur alſo in the reſt of the Diutnal Circles paſſing through * 
will be e Beginnings of the reſt of the Signs d EN OO 


ich er There's no doubt of it ; and this has actually been perfor- 


ted by a certain French Man whoſe Name was Pierre de Sainte 
arie Magaeleine, who, in the Year of Chriſt 1657, pub- 
hd a Deſcription of Sun-dials at Pars, and perleliel the 
dove · mention d Method of the Ancients, by ſeeking the 
olar Altitudes, and the Hour-points depending from thence, 
ot only upon both Tropicks and the Equinoctial Line, but 
o upon the Lines of the reſt of the Signs, which he had 
rawn at five equal Intervals between the Tropicks. By 


the Hour 
re 0 wer b 


from 4 
the 120 
as fat 


ö - 2 hich Contrivance the Hour · points ſought, for the fame 
N gr ben as above, by their Connexion did not give the Circu- 
* a Curves, but others more inflexed and more accurately 


; deter- 


To obtain the Hour of the Day when the Sun ſhines, firſt 
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determined; and on one Side a certain little Table of Sig 
deſcribed at equal Intervals, and divided every-where equly 
into their 1oth Degrees. All which, ſince they may aj 
be underſtood from what has been ſaid above, 1 ſhall not 2, 
Join a peculiar Scheme, but only adviſe this thing concerni 
the Uſe of this Quadrant, That it differs nothing from th 
Uſe of the Ancient ane, except that here the Thread mul 
be extended to the Table of Signs, and the movable Be 
mult be thruſt upon that Sign and its Degree which the Sn 
poſſeſſeth in any Caſe. 


6. Iremember alſo that there were Quadrantal Dials mats, i 
which the Hour-lines were not Curves but Right Lines? 


You remember well; for Sebaſtianus Minfterw former, 
and ſince him lately Gafper Schorews a Jeſuit, have delineas! 
ſuch for us after the following manner: They deſcribe, (i 
from the Center A, (Fig. 77.) two Quadrants B C al 
D E, at an arbitrary Diſtance ; the firſt of which repreſen 
both Tropicks, and the latter the EquinoQtial. (2. ) He trail 
bers, from the known Tab. in Queſt. 5. Chap. VI. into the Ou- 
drant B C, the Sun's Altitudes for every Hour of that Dy 
in which the Sun enters the Sign S; viz. under our Elevation 
of the Pole 64 gr. 4 min. at the 12th Hour, 61 gr. 3 2 min 
at the 11th Hour, &©c- from B into F, into G, Ge. and 
in like manner into the Quadrant E D, the Sun's Altitude 
when he enters the Sign Y or : Which done, (3.) he join 
the Points of the correſponding Hours F I, G O, Ge. by 
Right Lines, writing the Numbers of the Hours down to 
them, as the Fg. ſhews. Moreover, (4.) he transfers int 
the fame Quadrant B C, the Sun's Altitudes in every Hou 
of that Day in which the Sun enters the Sign VS; and tht 
Points being marked, he connects them with the former i 
the Equinoctial I, O, N, Sc. yet fo, that theſe Lines, {i 
Diſtinction fake, are preſented only by Dots, or in ſome oth! 
Colour. (J.) For deſigning the Zodiack at the Side DG 
he proceeds thus : From ſuch a Table as we have given aboſt 
in Chap. IV. Queſt. 4. he transfers all the Sun's Altitudes wier 
he is in I, 10, 20 gr. S, IT, and N, &, and , Ge. int 
the Quadrant B F; then he extends the Thread from A 


a 
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Sig de feveral Points of Aluitudes, abd he marks in every Ex- 
equal fon in what Place the I hreads euts the Line of the ta 
7 eally NMour FI; and through all theſe Interfections are deſcribed 
not ad. 155 A Circular Arches as far as A C: Thus all the 81 | 
cerning WWW. not only diſtinguiſhed from one another, but are alfo 
Mm the N ded into their 1 0th Degrees | - "HR 
. — 7. Before you zeach me the Uſe of thu Quadrant, I deſire: alſo 


at the Feb and 4th in the Morning, and moreover the 71h'dud 
b in the Evening, may yet be defigned. . | 41 
Viz Theſe could not be deſigned above, becauſe the Lines 


wade, u tee Hours were not taken from the Equinoctial E B; 
ecrefore, firſt of all, we enquire, in what Signs the Sn 
emer, eth at the 5th Hour and the 7th Hour, viz. in the 3d or 
knen Ah Degree of & and M. The Compaſſes therefore beißt 
be, (1) ace in A, and the other Foot extended to the aforef: LIC 
C egree of © in the Zodiack, there is deſcribed an Arch'as 
epteſem r as the Line E B, where there is found the Point X, to 
le wu. ich, from V, muſt be drawn the Line of the 7th Hour ; 
he Ou; Bd after the ſams manner alſo the reſt for the 4th in the 
hat Day lorning and Sth in the Afternoon, and others under greater 
evation evations of the Pole. But the Uſe of this Quadrant dif- 
3 2 min rs nothing from thoſe which we have mention'd above, 
Oe. ul Wcept that this one thing is to be noted, That the entire 


Alticuls Mines F I, G O, Ge. have their Place and Uſe only from 


be join e 22d of March till the 2.3d of September ; but that from 
„Ge. V Time the other prick'd Lines are in force till the 22d cf 
down usb again: Theugh (as the Author himſelf-adviſerty) 
fers iu geſe two forts of Hour - lines may perhaps more conveniently 
ery Haug ſeparated, and one of them may be deſigned upon one 


pany the Zodiack. 

"ay | "He | 

3 8. And can the other kinds of Hours, as the Italian, Babylo- 
de DO, Aucient, &c. be exbibited in theſe Quadrants ? 

ren abo They may fo, but then there muſt be again a vatious Ap- 
des uberatus of Tables; which, ſince it requires much Prolixity, 
Sc. 110 we intend Brevity in this Place, it ſhall ſuffice to have 


en one ſingle Example of the Ancient Hours, as being 
7 ; more 


ce of the Quadrant, the other upon Yother, with one half 


as DOI 4EEING.: 


— 
A 


more eaſy than the reſt, and that after the following Arti 
(1.) There is deſcribed the Quadrant A B C, with the hy, 
der Limb B DEC, (Eg. 78.) whoſe inner Arch BC f 
is divided into fix equal Parts, fo that every Part comprehen, 
15 Degrees: And from A are drawn to all the fix Pyyy 
obſcure Lines, and all of them are biſſected; and from they 
Middle are drawn Perpendiculars as far as the Line A) 
which muſt be produced if need be. (3.) One Foot of th 
Compaſſcs being placed in all theſe Points, one after anothe, 
of the croſſed Line AB, the other is extended to the pont 
A, and Arches are deſcribed, which are terminated in the ſi 
obſcure Right Lines, which will conſtitute the Hour: in 
themſelves, to be marked with their Numbers. (4.) Th 
Zodiacal Arch FG may be prepared after the ſame mu. 
ner as above in Fig. 76. And (5.) as to its Ufe, it is th 
ſame here which we have taught above in Queſt. 4. ex 
that the Bead muſt not be moved to the Line of the 124 
Hour, but to that of the 6th Hour, as being the very te 
Meridian Line. | | ns 


„ 
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Ar. 
Of certain Rynds of Univerſal Sun- diali: 


I. Which are called Univerſal Sun · dials, and which of then 
will you give me for the firſt Example ? „5 
Feing that all thoſe hitherto explain d are particular Ones, 
i. e. fitted to a certain Elevation of the Pole, fo that un- 
der a conſiderably greater or leſſer Elevation they can't ſhew 
4. excey he Hours without a ſenfible Error: Theſe on the Contrary, 
the if there be any which may be accommodated without any 
very m enbble Error to any Elevation of the Pole, are deſervedly 
alled Uuniverſal Dials. The Ancients, as Munſterus . 
eth in Chapter 4,7, judged that worthy of ſuch a Name, when 
hey had made the Zodiack F G in Figure 78. movable: 
or then its univerſal Uſe conſiſted in this, That the Zodiacal - 
urch F G with the Beginning of Y or = ſhould be moved 
o the End of the Complement of any given Elevation of the 
ole, computed from the Point D towards E, and the Zos 
ack remaining fixed after this Manner, a Thread was ex- 
Ended over the Sun's Place known from ſome other Place, and 
e Index or Bead was moved to the Sixth Hour, i. e. to the 
eridian as exactly as poſſible. F 
2. Wot other Kinds are there of ſuch univerſal Sun-dial: ? 
To this Placebelongs, fit, that plain Ring which we have 
Feerib d at-large above in Chap. 6. Queſt. 1 and 2. Next, the 
her more artificial Ring Dials do alſo belong to this Place; 
hich we have explaio'd very largely in the 3d Part of out 
n Gnomonicks in Fig. 6, 7, 9, Which are worthy ones 
C HA! ed, by reaſon of the Elegancy both of their Form and 
| brick, which might be transferr'd hither, together with 
it whole Deſignation if Brevity were not intended here. 
| Es There 
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Therefore paſſing all theſe by for the preſent, we ſhall ju 
preſent the Reader with one or two ſuch horological Conti. 
vances which are more plain and caſie, and that too yer 
eaſie to be reduced to Uſe. 

3. To which of thoſs which' et remain, ſhall we appoint th 
firſt and chiefeſt Place? © 


To the Æquinoctial Compaſs, which is very well know 
to all Horographers, which being compos'd after the Manner 
of the vuigar Compaſſes of two ſquare Tables, with its up. 
per Table A B CD. (Fig. 79.) it. may be ſo open'd and ſtu, 
that by help of a Quadrant (as H K) fixed on one Side of i, 
and ler thro! the upper Table (fee Eg. 80), it may be kept a 
any Degree of the Pole's given Elevation. Moreover, upa 
both Sides of the Table which is thus to be rais'd, an Aquine 
Qtial Dial muſt be deſinated after the ſame Manner; yet wit 
this Caution, that the two Centers of both Dials anſwer pre 
ciſely to each other, and ſo a perpendicular Index common to 
them both may be tranſmitted through their common Center; 
Which, With its ſhadow, ſhews the Hours in the outer or u- 
per Equinoctial, as long as the © moves in the Northe 
Signs; and in the lower, as long as he continues in the Sy 


* 5 4 f 


thern Signs. 
ren 


4. Bur P. :Sehottus in his Horography of his Curſus Mathems 
ticus imagin d, Ibat this Index might be ſo diſpos d, that its Sh: 
dow might ſhew the Hours in the external Face, at any Time of it 


4+ 462 


Tear 0 us 
This I can't deny, For thus he ſpeaks in Annotat. I. Prop. 16 
Par: 4. of portable Dials; If che Part within the Circle beat 
out, only. the Hortion I. M-being left, that it may ſuſtain the Cent 
with the Axis, ( ſee our Fig. 80.) the Shadow of the Axis pil 
Het the Hours in the external Face, at any Time of the Tear, Bu 
how it is poſſible, I confeſs I can't conceive 5 becauſe in the 
Autumn and Winter- time, the Index, indeed, even int 
Part of it which is extended beyond the external Face, mw 
be illuminated by the Sun through that large Aperture of i 
able"; bur its Shadow, being projected upwards in the 
not upon the extertal Face of the Table, is not receiv 
8 my the 


* — 
8 
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ll 3 this; and if by an Impoſſibility it were received there, yet 
on. ir would not be viſible to ſhew the Hours, becauſe the exter- 


nal Face can then never be illuminated by the Sun. Yet the 
aforeſaid Shadow would be viſible tpon the inner Thicknels 
of the Table thus cut, and upon Hour-lines deſcrib'd there 
at equal Intervals ; in which caſe, if we would, in ſome fort, 
excuſe the Aſſeriion of the Jeſuit, we muſt ſay, That when 
he ſpoke of the external Face, perhaps he meant, this Face. of 


very 
nt the 


non 
Hanner 


* 


the Thickneſs cut out. 


its ups 1 x4 = PF 
d Ml 5. Doth there yet remain am other ert of Univerſal Dials ? 
e of it Among ſeveral, this deſerves to be yet mention'd, which 
kept a was long ſince rediouſly deſcribd by Sebaſtianus Nunſterus 
r, upon in his Book De Inſcriptione Horologiorum, p. 4. but very lately 
qu more correctly and elegantly, by the aforemention d French 


ret vi J Man pierre de Sante Marie 'Magdaline, after the following 


ver pit» i Manner; Upon any little Table of Wood, lvory or any 
Amon 10 ll other ſolid Matter, are drawn croſs ways two right Lines AB 
Center; and CD at right Angles (Fig. 8.) ; and from their Interſection 
r or d. N E, is deſcribed the Quadrant of a Circle A F, divided into 98 


Northen 


ese or 50 Degrees only. (2.) About the Line E C, which. re- 
the do. 


preſents the Signs Y and , a Zodiacal Analemtma is deſcri- 
bed, of which frequent mention was made in the foregoing 
Queſtions, and from the 2.oth Degree of every Sign, a right 
Line is drawn towards E, which. will exhibit the Beginnings 
of every Month, as the Figure ſhews, being mark d with 
The firſt Letters of every Moath. Moreover, (3.) a Ruler 
being apply d to the 1 oth and 5th Degrees of the Quadrant 
\ F, (from the 30th v. g. to the 65th) in the Line A G 
are mark'd the Points of the Pole's ſeveral Elevations; arid 


ſathenm 
it its Shi 
me of th 


' Prop. 10. 
ircle be eu 


the Cent e lame being transferr d into the oppoſite Line B H, are 
Aris v Mponnected next by tranſyerſe Lines between G and H, Se; 
Tea. huet fo, that they are expreſs d only between the two Tro- 
auſe in te Wicks E g and E vs. (4.) In the Side B H are fer off up- 
ren in da vards and downwards the Spaces between F and Number 4.5, 
Face, nr preparing a little Table of the Signs, which may be ſern 
ture of WW this Place: (5th,) and Laſtly, From the 1 5th, 30, 45; 60, 
in the ln 5 and goth Degree of the Quadrant A F, are let fall on 
' receiv 0 Mech Sides the Hour-lines 1, 11, 2, 10, 3, 9, Sc. parallel 

15 N 3 : with 


SS» 1 DIZUZLD EN OG. | 
wich F D, and placing A for the North, the forenoon Hoy; 
are number'd from A towards B; and below on the contrary, 
the Afternoon Hours from B towards A. And if the half 
Hours are deſired alſo, in the Quadrant A F from every Space 
of 7 + Degrees, the prick'd Lines muſt be let fall. 
6 What is the Meaning of the reſt of the Diviſions in th 
_ __ a. 
The Diviſions on the Side I B, which are conceiv'd to be 
drawn from the Point K, as a Center through every Tenth 
Degree of the obſcurely deſcrib d Quadrant, ſerve for taking 
the Sun's Altitudes at any Time; and the 100 Parts, which 
are to be found on the oppolite Side K A, or the ten. Decade, 
ſerves for meaſuring the Heighths of other Things, or all 
their Diſtances Nor doth, there remain now any Thing ele 
for preparing this Inſtrument for its uſe ; but that (1) either 
two Sights be fitted above at C, through whoſe Holes the 
Sun's Ray may be tranſmited, or a ſhort Style be ſer up in 
G, whoſe Shadow may fall from thence upon the Line GH, 
(2.) That a little Arm of ſeveral Joynts be made with a 
Thread hanged on it, having a Plummet at the lower End 
of it; repreſented in Number 2. 


7. Laſtly, What will be the Uſe of this Horological Tall 
which, that it may the more conveniently be carried about one, ma 
be compos d of two Parts, to be folded up like a Book, that it 

Its Uſe conſiſts in what follows: (1) The Top of the 
Arm, which muſt be faſtned with its broad End in C, 5 
brought thither, where the Line of the Sign, or of the De. 
gree, poſſeſſed then by the Sun, cuts the tranſverſe Line df 
the given Elevation of the Pole. (2.) The Thread muſt be 
extended from thence to the fame Sign, and fame Degree d 
the Sun in the lateral zodiacal Table at the Line B I, and the 
moveable Bead is to be mov'd thither 3 which done, the dice 
C, with irs Sights, is rais'd towards the Sun, till his Ray fal 
through the Hole next to G upon the other which is farthel 
from ic, or the Shadow of the Style ſet up in G falls ups 
the Line G H: For thus the Bead hanging freely „ 
read, 


DIALLING - 4x 


urs | | | 
Me bread, ſheweth, among the Hour-line?, the Time of the q 
8. Although this be the principal Uſe of this Horologieal Table, j 
et it will be worth while to know its other ſecondary Uſes ? ö 
Indeed it will not hurt us to know theſe allo, 5 to learn } 
whe Wl t what Hour the Sun riſeth or ſette: h under any Elevation 1 
ole e the Pole: it. If the Top of the Arm, as before, be | 
aking zrought upon the given Elevation of the Pole, and at the q 
which ame Time upon the Line of the Sun's Degree, and then the g 
cals Tread hang freely, fo that it be parallel with the Heur- g 
alſo 8 If the Top of the Arm be brought to the Line q 
ngelſ f the Sign Cancer, on that Side where it cuts the tranſverſe N 
either ne of the Pole s Elevation 49 Degrees, the Thread hang- F 
les the ng down parallelly will ſhew the 4th in the Morning, and — 
- up in th in the Evening, being the Hours of Sun riſing or ſet- ; 
118 which, moreover tis manifeſt, that by this 
with a Wh CS —_ a * the Day may eafily be s 
7 at the Babylonian and Itali | | 10 
er End alily eſtimated. * 8 Hours may alſo be I 
1 Till 9, Without doubt the lateral Diviſions have ſome other Uſe ? N 
ne, Mm More than one: viz. In meaſuring t 5 . : 4 
chat is e Day Time, and choſe of the — we ET | 
* _ in the Night ; all which Things may be of Jiverſs f 
of the - . Horologiography, viz The Top of the Index or Arm | ö 
\C, i rought to the Point K, and in the Day Time the Sun's | 
"he De ay - tranſmitted through the Holes of the Sights, bur in the : 
3 ig # our Sight is directed through the aforeſaid Holes to 
E on: 
WL ne Heighth of the Sun or given Star i 
7 4 A Margent! B: And after this Manner, ſuch "Tables Ir 
rar” * Sun ee, which we have all along ſo frequently 
Ray ck See = for, may be prepared without Calculation, and 
is farthel: o 1 ey may be us d in Cylindrical Dials, Quadrantal 
als wa e = ing Dials. And for a like Reaſon, the Heighths 
y on i i.e. = r Aquinoctial may be meaſur'd in the Hea- 
Thred th this Inſtrument ; and alſo by help of a Diviſion 


de from the Point I, the Heighths and Diſtances of Bo- 
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dies on the Earth; concerning the Uſe of which, ſince {ex 


ſtrument. 


is largely deduced in the Latin Tongue, and that i 


Croſs, which we have exhibited above in Eg. 64. viz. bell 
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Tal Books are full of it, we ſhall yet mention lightly ſoy 
other notable Inventions which were occaſion d by this k. 


10. What Inventions were they 4 which were occaſion'd by tle 


above deſcrib'd Horological Table ? 


The univerſal Geogyaphico Horological Table | of the ſome 


time worthy Mathematician of Ingoltade, P. Fohannes Vogleny, 


is not a little indebted to this, which his Succeſſor P. 4dm 
Aigenler publiſh'd with a large Deſcription of it, at Ingoltud, 
Anno 1668. in which the Uſe of the foreſaid Table 


particular which chiefly belongs to this Place is had: 5 
which not only the Hour of the Day under the Ele: 
tion of the Pole may be ſeen, after the ſame Manner 
as above in our Horological Table, but alſo at the fam 
Time, one may fee what Hour it is in all, or at lea, 
in the chief Places of the Geocoſm or Terrene World. The 
Conſtruction and Way of making this Geographico He 
rogical Table ſet forth in German Tongue, we have it- 
ſerted in the 3d Part of our Welperian Gnomonicks, from 
the 89th Page of it to the 95th; we have alſo taken 
the Uſe of it, as much as belongs to the preſent Bul- 
neſs, abridgely out of 50 diſtin Problems of P. Aga. 
ler; which Place therefore may be conſulted, if any 
One deſires a further Information concerning this li. 
vention. 


IT. And | does there remain any more ſuch Inventions, wh 
Uſe is univerſal in ſhewing the Hours under any Elevation of ttt 
Pole ? ? | 5 


Certainly, to this Place alſo belongs that Horologid 


eaſie to be accommodated for the Heighth of the Aqua 
in any Place. Next may be referr'd hither the æquinocti 
Orb or Circle, repreſented in Eg. 82, and which, by 2 ben 
Addition, is to be accemmodated to the 8oth Figure; . 


(r.) In ſome Plane Surface are deſerib d, from one wy 
2 


PFC 


e ſerve: 
e NC B b and F E G, both to be divided into 24. Hours, or 49 
his h. half Hours (in our Fig. 82: being very ſmall, there were only 


17 diſtinct Hour points); viz. according as they would have 
few or more Places of the Earth, with their Degrees of Lon- 
W citudes, be written down to thofe Hour-lines. (2.) Thoſe 
Hour points in both Circles ought not only to be mark d in a 
different Character of the Numbers, but alſo diſpos'd in an 
inverted Order, as the Figure it ſelf ſhews. (3.) The whole 
intermediate Space between both Hour. circles, ought to be 
movable, and fo order'd that it may be turned round: And 
(4th and Laſth,) Through the Center A a Style muſt be 
tranſmitted of a juſt Length, and the whole Plane f the 


4 the 


» ſome 
Vopleny, 
. Adam 
golſtact, 

Tadk 
that in 


d: 5 Dial raiſed according to the Elevation of the Role and Meri- 

Ele. ian Line, after that Manner. as we have Taught above in 
Mannet . 3 and 4. concerning the zquinoctial Compaſs, from 
he fans rg. 70 and 80. which therefore may be perfected much by 


at lealt, 
| The 


ico Ho- 


his Acceſſion. 


12. But what is the Uſe of this Compaſs, reduced to 4 greater 


have in- BF 1740 2 | 
u, from Its Uſe is (1.) that the Shadow of the Index upon the 
ſo taken eſſer Hour-circle FE G, or upon its inner Thickneis, (viz: 
ent Bul- N Pecauſe its inner Orb was cut out, only a little Arm being 


P. Aige- 
if au 


this li- 


ft which might ſuſtain the Center) may ſhew the Hour 
f that Place, to whoſe Elevation of the Æquator and Me- 
idian Line it was rightly diſpos d, which Place indeed in the 
ours of the preſent Figure is Paris, placed under the Meridian 
ine. (2.) That if the Shadow of the Indexfall both upon the 
foreſaid Place, e. g. the 8th in the Morning, and at the fame 
W ime alſo upon ſome Line of Longitude, e. g. upon the 

ine anſwering to the 83d Degree; that ſhews that all Ba- 
pon in Cbaldea, (to which that 8 3d Degree of Longitude 
ſwers) it is then Noon or the 12th Hour at that very 


ns, wh 
jon of it 


xrologidl 
viz. bein 


Acqua g loment in which 'tis the 8th in the Morning at Paris. 
quinotil .) If at the very fame Moment, in which the Shadow of 
by a nee Index ſhews at once the 8th Hour in the Morning at Pa» 
ure; , and the 12th at Noon at Babylon, this fame Bibylonian 
je and (i leridian Line be turned about with the movable Part in be 
fart | Ee 4 Middle 


I v 


Ine Center, two circular Lines of an unequal Magnitude, 
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into theſe few, and only to hint at the Chiefeſt of then, 


of the Welperian Gnomonicks. 


borrowed Light of the Moon, or of the Genuine Light c 


6s  DIALLING, 
Middle, till it come to the 12th Hour upon B ; that then 5; 
will anſwer preciſely to the 8th Hour in the Morning, at the 
ſame Time in which Babylon Numbers the 12th Hour at No 
and New Granada, on the Oppoſite has Midnight ; and th 
the Numbers of the leſſer Circle will ſhew, that Babylon, , 
is 4 Hours more to the Eaſt than Paris; and new Gr, 
12 Haurs more Weſtward than Babylon, &. 


CHAP. X. 


Of the divers ſorts of Nocturnal, Lunar, and Stelo 
Dials; as alſo of certain Organical Inſtrammt, 
by whoſe help the divers kinds of Dials may eſh 
be deſigned, 1 


1. Here are a great many notable things promiſed in thi 
Chapter ? | . 


Hils true; and indeed thoſe things which are large) 
treated of, eſpecially in two ſeparate Chapters in the 
Third Part of the Welperian Gnomonicks, continued by me in 
the German Tongue, might all be transfer'd hither ; were i 
not that the ſhort Number of Pages appointed for this de- 
cond Part of our Matbeſis Fuvenils, forced us to contract then 


more truly than deduce them according to the Worthineß d 
the thing; and to referthoſe who are deſirous to underſtand 
theſe things more fully, to the afore-mention'd Continuation 


2. What do you mean then by Nocturnal, Lunar, and Stele 
Dials > „„ 


We are wont in general to call thoſe Machines Nom 
Dial, which ſhew the Hours of the Night by help of te 


ſome 


DIALLING' . as 


en ?e Wome other Stars, after the ſame Manner as the Sundials u- 
At the ſually ſhew the Hours of the Day by help of the Sun's Light, 
t Nom, or of the Shadows following it. They are. chiefly of two 
nd th, Wl kinds; one of which comprehends the Lunar Dials, which 
bew the Hours of the Night by help of the Moon's Light, 
Canal Wi xr of the Shadows cauſed by it; the other teacheth us to 


make the Stellar Dials, and to convert them to ule, which 
each us to find the Hours of the Night, even in the moſt 
denſe and thick Darkneſs of the Nocturnal Air, by help of 
je Light of certain of the leſſer Stars. 


3. Deſcribe to me firſt ſome Lunar Dials d 1 

Of this kind thoſe are accounted the beſt and moſt certain, 
which are uſually deſcribed upon an EquinoCtial Plane; alſo 
vith exactly equal Intervals of the Hour- lines; and which 
may be uſed under any Elevation of the Pole. Ina Word, 
pon an Equinoctial Compaſs (ſuch a one as we have deſeri- 
ded above in Chap. IX. Queſt. 3.) a Lunar Dial may alſo be 
ted with the Solar after the following Manner: In Fig. 79. 
deſcribed, (T.) within the outmoſt Limb, which repreſents 
he upper Equinoctial, from the fame Center E, another 
Drb, exhibiting the Monthly Courſe of the Moon, and 


Stell 


ments, 


j eaſily 


in thi 


largely I herefore divided into 29 Parts, as ſo many Deays, be- 
Sin tie inning at the North Point A towards the Right Hand or 
y wen eſt, (2.) Moreover the third and inmoſt Orb joined to 
were it , is diſtributed after the fame manner as the outmoſt into 
this Se- 4 Parts, and its EquinoCtial Hours; fo that the Hours an- 
c then er exactly to the Hours. And (3.) this whole inner 


ircle IK L, with its third Limb or Orb, muſt be ſeparated 


f hem, 2 
inch of rom the reſt of the Plane, and made to move within the 
1erftand cond Lunar Orb, that fo it may freely be turned backwards 


1 forwards ; which done, the Lunar Dial is prepared for 
e. | | 13 ü 


4. in what therefore doth the Uſe of thi Dial conſiſt * | 
If in the Night Time, when the Moon ſhines, you would 


-Inuation 


1 $ teln 


what 


Nod now what Hour it is by help of the Shadow of the Stile 

» of the erpendicular to the Plane of the Dial; firſt of all the Moon's 

Light d ge muſt be found from ſome Ephemeris or Calendar, 5. e. 
ſame | | 


N 


as DIALLING. 
what Day it is fince the New Moon ; and'then the ing; 
movable Orb, with its Line K L (which in the Fig anſyy 
to the New Moon or 294 Day) muſt be turned to the Ri 
Hand, till L, or the 12th Hour, touch the Day of j, 
Moon's Age; which done, if the Dial be raiſed & «; 
ought to be, and be ſet to the Meridian Line, the Inder g 
rected in E, with its Shadow, will ſhew the Hovr in th 
movable EquinoCtial ; and that upon the outer or upper Ply 
as long as the Moon is in the Northern Signs; and on 
lower or inner one, while ſhe is in the Southern Signs; 9 
that tis plain, that the Lunar Dial muſt be conſtructed with 
{ide as well as without 5 
F. Now I defire you alſo to deſeribe a Stellar Dial to me ? | 
By this Name are meant certain little Horological 14. 
chines in which, by help of the Pole-Star, (which is « 
laſt in the Tail of the leſſer Bear, or the firſt in the Poled 
the lefſer Wain) and ſome other neighbouring ones in th 
. Conſtellation either of the little or great Bear, the Time ad 
Hour of the Night may not fo well be ſeen by the bs 
as found by a Manual Operation. Of theſe NoQurnals d 
Stellar Dials NMaianſterus hath deſcribed two Forms; one d 
which is accommodated to the Stars in the leſſer Bear, th 
other to thoſe of the great Bear. An Example of the fil 
Form I have, by me, made of poliſh'd Braſs, being abo 
the Bigneſs of a Floren, whoſe Fabrick I ſhall here ſet· donn. 


by 


Yo, ® 


6. Pray which ij the way of making it ? 


Upon any Circular Plane of an arbitrary yet portable My 
nitude (Fig. 83.) in the outmoſt Periphery of it, are diſt 

iſhed either the 12 Months of the Year, or the 12 Sig 
of the Zodiack anſwering to them, or both, and one unde 
another, according as the Sun's Entrance into every Sign f- 
quires ; and indeed fo, that below at the Handle (which tte 
Circle is furniſhed with that fo we may hold it) there bt 
found the 13th Degree of Scorpio, or the 6th Day of Now 
ber anſwering to it; becauſe to the aforeſaid Degree ſome vu! 
of the leſſer Bear is brought, which in this Buſineſs will ſent 


for us as well as the Pole-Star, viz. the brighteſt of the 1 
| | _ 


ical M. 
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1}. which otherwiſe they call the hind Wheels of the leſſer 
Wann: And this is the firſt Requiſite of this Nocturnal Dial. 


J. And what eſs d there tobe jained to this? 

To this immovable Orb muſt be added another movable 
nd leſſer one, (Numb. 2. of the aforeſaid Fig.) divided in its 
utmoſt Periphery into 24 equal Hours; over-againſt which 
ours certain Notches, or more rightly Teeth, muſt be 
Jade, by taking hold of which the Hours may be number'd 
E: the Dark; and over-againſt the 12th Hour a ſomewhat 
onger Tooth muſt be fitted, from which, as an Index, you 
ay always begin to number the Hours. Laſtly, About 
Whe Center of this double Orb a certain Ruler muſt be fitted, 
eaching out a little beyond the Orbs ; and the Center it ſelf 
muſt be perforated, by making a Hole about the Large 
cſs of a Pea, that ſo the Pole-Star may be ſeen through 


. 1%, What will be the Uſe of thi NoBlurnal Infiru> 
Nene? | | | 


We know already that its general Scope or Uſe is to find 
he Hours of the Night in the Midſt of Darknefs. But the 
Whicf thing to be enquir'd after in this Place, is how that is 

dbtaind by help of this Inſtrument ; and it is taught after the 
Following manner: (r.) The upper Orb is turned about, 
Wcing made to n:ove ſomewhat ſtifly, (that it may not eaſily 
de moved again out of its Place and Poſition) till the longeſt 
Tooth at the 12th Hour be brought to the preſent Day of 
Ihe Month, or to the Sun's Degree in the Zodiack. (2.) 
e Inſtrument being held by its Handle, is brought in a 
Wpmewhat erect Poſition to the Eye, till the Pole-Star may be 
Fen through the Hole in the Middle: Which being done, 
de Ruler which is likewiſe ſomewhar ſtiff to be moved, is 
rned about till its extreme Line extended beyond the Peri- 
hery of the Inſtrument toucheth at the aforeſaid bright Star: 
Thus the afore-mention'd Ruler, when we have told and 
Imbered with our Fingers the other ſhort Teeth follow- 
2 the longer as far as the Ruler, will ſhew the deſired 


our. 


9. Toy 
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9. Du bave ſaid above in Queſt. 5. chat thi Buſſneſ mo l. 
performed by help of the Pole-Star, and ſome other neighburin 
Stars in the Conſtellation either of the great or leſſer Bear ; by 
bitherto you have made no mention of the great Bear. 


Lou muſt know therefore, that this Inſtrument, with , 
little Alteration, may be fitted to the Stars alſo of the grey 
Bear. Viz. In the outer Limb of the immovable Orb, the 
12 Months of the Year muſt be ſo order d, that the Middle 
of October, according to the Ancient, or the 26th of Odd, 
according to the New and Corrected Calendar, anſwer to th 
Middle of the Handle; but concerning the movable Orb hz 
ving the Teeth, the thing is the ſame here as in the forme 
Caſes, Now its Uſe ſuffers ſome Alteration ; for any ox 
being about to find the Nocturnal Hour of any given Dy, 
he muſt fit the longeſt Tooth of the movable Orb to the pj 
ven Day of the preſent Month, or to the Degree of the 
Sign anſwering to it; and taking the Inſtrument by the Han- 
dle, he muſt turn the Central Hole perpendicularly to the 
Pole-Star ; which being ſeen through it, he muſt then tur 
the movable Ruler about till it apparently toucheth at the two 
hind Wheels of the Wain, or the two firſt of the four bright 
Stars in theBack of the Bear ; and having number'd the 
Teeth as far as where the Ruler toucheth at, it will ſhew the 
deſired Hour of the Night. And it will be very neat to al- 
join in the hind Face of the movable Orb, which otherwik 
would be empty, that Lunar Dial which we have delcribed 


above in Queſt. 3. and 4. 


10. What doth there remain now to compleat thi preſet 
Chapter ? 

This one thing remains, That we ſhould mention certin 
Inſtruments, which we may make uſe of compendiouſſy in 
delineating the various kinds of Dials. Of this kind we hare 
already deſcribed one above in Chap. III. and actually appiy 
it in delineating the various ſorts of Dials ; which Inſtrument 
was indeed nothing but an Equinoctial Dial. Now we ful 


here endeayour to perform the fame thing with a certain * 
| | rxonu 


dontal Dial, ſo it be but carefully conſtructed and furniſhed 
ich all its Lineaments ; viz. the Vulgar HOur-lines, of the 
arves of the Signs, or the oblique Iralian, Balylonian, and 


h-like Lines. 


11. Having therefore given ſuch an exaRly delineated movable 
% how 6an the liꝭ Dial be delineated in any ot her movable. Plane, 
id then alſo upon an immovable Wall, any how declining or incli= 
yg, er upon another adjoining Horizontal Plans 

That we may firſt ſpeak concerning this laſt Caſe, rf, 
W he accurately elaborated Horizontal Dial muſt be faſtened 
don ſome Table, and by this place the Surface, as yet emp- 
„and which is to receive another Dial. Secondly, In this is 
t up, in ſome convenient Place, an erect Style of a propor- 
nate Length; and all things being thus compoſed a 
ened, the whole Table, with all that is upon it, is expoſed 
the Sun-ſhine, and then tis moved forwards and back- 
ards, and upwards and downwards, till the Shadow of the 
ect Style falls ſucceſſively upon every Hour · point of the 
ropick S; v. g. as often as the Point of the Shadow here 
uches one ſuch Point, ſo often alſo let the Point of the 
dadow be marked upon the other Superficies lying beſide it, 
hich as yet is empty: Which Points afterwards being con- 
ed decently by a Curve, there will be deſcribed the 
hole Tropick of S. And after the fame Manner and Ar- 
ce every Hour-point being found in the Tropick VS, and 
cently connected, and the Cognominous Points in both 
ropicks, laſtly, joined by Right Lines, &c. the whole Dial 
eady elaborated, together with all its Requiſites, will be 
ns fer'd into the adjacent Surface. _ 


12. But what if either a Vertical, or 4 Declinear, or Inoliner, 
es be delineated by help of this Horizontal Dial ? 


This may be done though the Degrees either of the Decli- 
ion or Inclination be not known, according to the Preſcrip- 
n of P. Schoctis, after the following Manner: Two Qua- 
lateral Tables of Wood A B CD andA BE F (Fg. 84.) 
joined together at Right Angles, in the Form of the Com- 
s vulgarly fo called; and the erect one AB EF is apply” 
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ed to the Wall any how declining, but the other 4 B05 
is kept in an H zontal Poſition; and in the former is (4, 

a Style proportionably, but on this is layed an Horizon 
exactly made ; fo indeed, that according to the Directind 
the Magnetical Needle it be placed rightly along the Mer. 
an Line; then let it be faſtened, that it may not moje 
Hair's Breadth out of its Place. Theſe things being thy 
prepared, the whole Inſtrument is removed from the WI 
and placed in the Sun - ſhine, and by moving it back 
and forwards, upwards and-downwards, all the Hour-poin 
. are found, as alſo all the Curves of the Signs, or of & 
' Lengths of the Days, Ge. to be defined after the ſame mw 
ner as above; by which means the Declining Dial will ad 
be delineated upon the Table A B F E, which may aj 
be transfer d from. thence upon the Wall it ſelf. In wii 
Place theſe two things are yet to be adviſed : (I.) If them 
extreme Points of one ſtraight Hour-line can't always be hu 
in both. Tropicks, two others muſt be marked in the interns 
diate Curve-lines of the Signs; if no Point at all of ay 
Hour · line can be received in the Table A BF E, it is a dn 
that it can't be received on the Wall. (2.) This alſo wil b 
more convenient if this Operation be begun about Noa, 
diz. at Which Time the Shadows of the erect Index, <1 
cially. in the Horizontal Dial, fall ſhorter, and theteſo 
their Extremities are more diſtinctly obſervable. 


13. But how are thoſe Dials to be delineated upon the Tl 
ABE F, which incline and recline, and thoſe which at the ſu 
Time decline alſo ? 9 „ | | 
Too perform this, the two aforeſaid Tables ought ſo to 
| faſtened together, that they may be ſhut and opened like 
Book, and kept in any Poſition with Skrews or ſome atts 
Means: For if a Style be faſtened perpendicularly to tt 
Table A B E F, and the Table it ſelf placed againſt t 
inclined or reclined Wall, and the other ſer Horizontal) 
laſtly, if both of them be fixed in that Poſition, and de 
the Horizontal Dial be rightly placed and carefully fixed 
cording to the Poles of the World; then there remains " 


thing elſe to be done, but to proceed in deſigning the ſn 
| | d ot 


DTALLING or 
Uour-lines and other Curve-lines after the ſame manner as 
Was mention*d;above. | E391 | OO ws 


14. Perhaps then after this. manner 4 Dial may be defiened; by 
help of an Horizontal one, upon any irregular Body s | 


So I am perſwaded, nay I am certain of it. Viz. If on 
Ide Superficies of any irregular Body there be ſtrongly faſten- 
d proportionate Styles (whether they are upright or oblique, 
t is the ſame thing ;) and afterwards we proceed in every 
hing as in the foregoing Queſtions. - This one thing, in the 
mean Time, being carefully obſerved, That the Line of the 
2th Hour in the Horizontal Dial; be apply d' to the Meri- 
lian Line extended upon the Length of the Tabſe; and in 
ike manner the Baſe of the irregular Body be accommoda- 
ed to the ſame Line, before the Deſignation of the Hour- 
nes in all its Planes be performed; Notches or Channels be- 
ag cut in the Baſe before and behind, where at firſt ir touch- 
d the Meridian-line, to which afterwards, in the Uſe of the 
dials, the ſame Lines muſt always be apply c. 


15. Are there any more ſuch Hurograpbical Inflryments uſed for 
liwating other Dials organicalnñ sn 0 oe + 
We have indeed given feveral in the above-mention'd 
lace, but becauſe we muſt now make an End, we ſhall de- 
ibe but one more, whoſe Foundation is a South Vertical 
al, having its Lines cut out, or at leaſt in part. V. Upon 
ick Paper, or an Iron Plate tinn'd over, is delineated a Vul- 
Ir Aſtronomical Dial, or an Italian or Babylonian Dial, with 
 Tropicks and other Curves ; and theſe are cut out either 
ite, or at their Beginning, Middle, and End only; and 
rough the Place of the erect, as alſo of the oblique Index, 
the Center of the Dial, ſmall Holes are drilFd through; 
d laſtly, the whole Dial is included in Dove-tails ; as max 
een in Fig. 85, Below:at the Dove tail CD is ſet up 
Fulcrum E, with: the two Skrews F and G; and above, 
ough the ſame Fulcrum or Foot E, is tranſmitted the 
anlyerſe Beam LH, and through this another perpendicu- 
Arm I E, both of them made to move as Occaſion fhall 
e | *ſerve ; 


f 
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ſerve; and this latter is perforated with a ſmall Hole at b fo 


tranſmitting a * in the Uſe of the Inſtrument. 


16. In what doth its Uſe conſiſt 0 
It conſiſts in this; That by help of this Inſtrument, Wo 
may very eaſily delineate a Dial upon a Wall, any Hourde. 
clining or othetwle irregular: ix. (I.) It is placed perpey 
dicularly before the Wall, and parallel to the prime Vertical 
i. e. directed preciſely to the South; which may convenienij 
be done by help of a Magnetical Needle, inſerted into th 
little Beam L H. (2.) In this Poſition, it is faſtened, vit 
the Screws F and G, upon a Table or ſome other Pry 
which cant eaſily be mov d; and the Beam L H is daI 
out till E K is equal in Length to the erect Style, and th 
Beam I K is moved up and down till the Hole I touch at the 
Point of the aforeſaid Style. (3.) The Style being un 
away, the Thread tranſmitted through I is extended throug 
the Extremes of the Hour-lines cut out even to the Wal, 
and there, for every Hour-line, are mark'd two or mor: 
Points, which are afterwards to be connected by right Lines 
likewiſe the Thread being extended through every Cure, 
by making certain Marks in the Wall, it will alfo defgi 
their. Curvities : And Laſth, The fame Thread extended 
through the Hole of the Style which is taken away, vil 
ſhew the Place in the Wall, where the perpendicular Stl 
muſt be ſet up; whoſe Diſtance from the Hole I, or th 
Length of the extended Thread, is the Length it felt of th 
Style. ns ET 


1 2 7. Perhaps this whole Buſineſs may be perform d yet by a mir 
eafie Way? | | 


Yes, by ſeveral. For having placed a Lamp before it 
Hole I, and about this ſome Thing being placed that vi 
ſhade the Wall, the bright Lines on the Wall which u. 
darted through the Slites, where the Lines were cut out 
the Dial, may all immediately be mark d with Ink, Ge. 1. 
thus the Dial will be finiſh'd. Which fame Thing (2.) uf 
be done after a pleaſant and delightful Way, if inſteadd 
Paſt-board, or an Iron Plate,there be uſed a Glaſs one ny 
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une, THAT we may ſubjoyn a . ings concerning the 
delg | moſt celebrated Wiitings arid Writers of cks ; 
ended the Greeians, indeed, referr'd the Invention of this Art to 
= lnaximenes of Milefium, Scholar to Aneximender, whom Chro- 
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ologers athrm to have flouriſhed about the LXII Olym- 
Pld, or near the Beginning of the Reign of Tarquinus Super 
may be ſeen in the Chronological Tables of B. Schrader. 
out from the fourth Book of Kings, Chapter XX. it is very. 
lotorious, that in the Time of Ah King of Fudsb, Dials 
vere then in uſe; in one of which, the Shadow of the 
omon miraculouſly went back at the Prayers of King 


my zkiab when he lay Sick; which happen'd 200 Years be- 
nat V re Anaximenes, In the former of the two Ages laſt paſt, 
_y mo 155 1. Sebaſtianus Minſterus publiſh d, at Bg, two 
t . ' | 


jooks of Mathematical Ruximewts, and the ſecond treated 


Ge. f the Delineation of all Sorts of Dials. N An- 
2.) 1 den Sehenerus publiſh'd two Gnomonicks, which, according 
we” ee in his Chronology of Mathematicians, is 2 
n 


V curious Work. Ame 1 580. Cbriſtapberus Clavins, among 
| Ft other 
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